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Ornithological Observations in ike Sutlej valley , N. W. Himalaya, 

by P. Stolicska, Esq., Ph. 33. 

Palaeontologist to the Geological Survey of India. 

[Received 18th July 1867.] 

When writing the preface to the third volume of the £ Bams op India j* 
Dr. J erdon remarks that the publication of the two former volumes 
of the same work had already attracted great interest to Indian 
Ornithology. The very large amount of the most accurate statements 
as to specific distinctions,: on the habits and on the geographical 
distribution afford indeed facilities of no ordinary kind, and they 
not only serve to direct other observations, but they are useful in 
most cases also as a guide to the record of any additional facts, which 
further* inquiry may bring forward. Had it been possible to add 
illustrations of at least the more important types of each family, 
the student in India could scarcely have wished for a better Manual 
op Indian Ornithology. 

During my geological wanderings through the N. W. Himalaya* 
I have made various observations on Indian Zoology and Botany, 
specially with the object of collecting materials for a fauna and flora 
of Western Tibet. Only for a comparatively short time have I been 
enabled to pay any attention to the fauna of the Ois- Himalayan 

' 1 : " . 
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regions. Thus, when staying last year for about six weeks in the 
neighbourhood of Chini, in the province of Kunawar, I compiled a 
few notes on some of the main features and ^ relations, which present 
themselves between the flora and fauna of the more interior 
and higher ranges of the N. W. Himalaya and those of the 
temperate, continental portions of Europe, (Verhandl ungen der zoo!, 
hot. Gesellschaft, Wien, 1866, p. 850). In my present communication 
I intend to deal with a more special subject and propose to bring 
before our readers a few observations on the Ornithology of the Sutlej 
valley. 

My remarks and enumeration of species will Be restricted,— -so 
to say — to the Himalayan facies of the avi-fauna, for the fauna of 
the so-called sub-tropical forests of the lower Himalayan hills scarcely 
differs from the Indian fauna in general. But it will he readily 
understood that, even within this limited area, I cannot pretend 
to give at present a complete list of all the ornithological treasures 
which actually are to he met with. A good many birds are merely 
occasional visitors to the valley, in their periodical wanderings to 
Tibet and Central Asia. Others, properly belonging to the Indian 
tropical fauna, appear almost accidentally without making any pro- 
longed stay in the valley. It is difficult to procure all the informa- 
tion required- about such rare species, and I only can mention them, 
so far as they came under my notice, from reliable authorities or from 
personal observations. Of the general character of the avi-fauna, 
however, I trust to give at least an approximately correct idea. 

It was, as I have already stated, with a view to obtain some Tibetan 
and Central- Asiatic birds, which do not come in winter as low down 
as the Indian plains, that I undertook to employ shikarees during 
the winter-time in the interior of the hills. My expectations on 
this point have not been cpiite frustrated. I have not only received a 
tolerably correct account of the avi-fauna during the winter in this 
portion of the valley, but I have been at the same time placed in 
possession of valuable materials, which enable me to make a few 
additions to this branch of the Indian fauna. 

It has been already* mentioned, that the exclusion of the bird& 


* Ibis 18G6, II. p. 228, and elsewhere. 
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■of tlie more Northern regions of the N. W. Himalaya — as well as 
those of the eastern provinces of Bengal — from Dr. J e r d o n ? s work, 
is greatly to be regretted. It is not strictly correct that the birds of 
Western Tibet* and Kashmir have been treated in this manner; 
for not only are most of these provinces situated to the South of 
the river Indus, and willin' the limits of our Indian empire, but 
the larger number of the birds, which inhabit these regions in 
summer, are, during the winter, visitors of Northern India proper- ; 
or at least of the lower ranges of the Indian or Southern slopes 
of the Himalaya mountains. It is true that the birds of these 
provinces in some respects represent a distinct facies, as compared 
with the tropical character of the Indian fauna generally, but this is 
not sufficient ground for supposing that they are not birds of India, 
For if the validity of this opinion be admitted, the entire fauna of 
Northern Nepal and nearly of the whole of Sikkim must be excluded 
from the Indian fauna. 

On the contrary, the affinities and relations of the various facies in 
a fauna are entitled to tire special care of naturalists, because these 
relations are of the highest importance for the study*pf the geographical 
distribution, not only of single species, but more properly of the 
character of the different zoological provinces of our globe. Besides 
this, the comparison of two or more neighbouring facies of the 
fauna very often facilitates the. knowledge of the species themselves in 
so far as they shew us, whether certain variations may be considered 
sufficient to warrant those distinctions, upon which we generally base 
our ‘ species , 9 

In many cases the comparison of Indian birds with so called represen- 
tative species in Western Asia and Europe is still a great desideratum, 
although these comparisons may prove to be in favour of several 
identifications. I would, for instance, only call to mind our Tartar 
rnoena or rupestrzs , and the common T. auritus, Com us tihetanus and 
C. corax , Tardus Huttoni and T. viscivorus , Pica botanensis and 
P. caudata , Begulus Ilymalayanus and B. crist at us y and others. For 
my own part I believe many of these species to be respecti vely identical. 
To return to our present subject, — the avi-fauna of the Sutlej valley 

* Including Spifci and Lahul, which are British provinces* 
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— -it is perhaps necessary to remark, that the present records are prin- 
cipally based upon my own observations, which I had occasion to 
make during the summer-months—from May to October — in the 
greater portion of the valley, — - having also at the same time made 
a large collection of birds. The references to the fauna in the winter- 
months are, as already noticed, based upon materials which have been 
procured by my shikarees, and also upon information from a few friends. 
In cases where specimens of new or little known birds have been 
procured, short descriptions may not he out of place, except where the 
■additional remarks have already been supplied, in which cases the 
•respective references, — so far they* have come to my knowledge — will 
he given. Being aware of the great difficulty, which exists in this 
country, of obtaining sufficiently reliable reference to literature in this 
branch of Zoology, and also materials for comparison, I have mostly 
.avoided naming any new species, hut in several instances I have given 
indications of such by giving short descriptions. These may pro- 
visionally serve for identification, or at least for comparison. Should 
further inquiries make some of my as yet deficient determinations 
more successful, frhope to he able to communicate the results subse- 
quently.* I may, however, draw the attention of Ornithologists 
in India to a few interesting species : as, for instance, the Accipilcr 
nisoidesj B 1 y -i h, whether it be a distinct species from Ace. gularis , 
Schlegel; to Gypselus pacificus , L a t h. and the very similar 
Gyp. leucogenys, B l y th; to an apparently new species of Mania, 
several new forms of iPhylloscopmce , one or two new species of 
Accentor , a new Montif ringillci, a Linota , a Fringillauda, a doubtfully 
young ITydrobata , and others. 

Before entering upon any details, it seems desirable to say a few words 
on the physical construction, and on the climatological conditions of the Sutlej 
valley ; and as the faupa and flora of a country are in many respects 
-connected with, or even dependent upon each other, a short reference to 
the main features of the vegetation of the valley may essentially aid in 
.attaining this object. 

Through the valuable investigation of loorcroft, Btracliey and other 
distinguished travellers it is pretty well known, that the Sutlej rises to the -west 

* Having since visited the principal museums of Europe and having had opportunities' 'of 
comparing a few of the doubtful species, I shall occasionally add a few notes, (Feb. isos.) 
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of the Mansarowara lake, but its proper sources, ■ — ns likewise those of t he 
Indus— have not as yet been traced with undoubted accuracy* The course of 
the river through the Chinese province Nari (or Googhi) is only imperfectly 
known, although some additional observations may be expected from rise 
brothers S chi agin t we its’ expedition. The information, which has up to 
this time been procured, shows that the climate of Navi does not materially differ 
from that of W. Tibet in general, it being characterized by an excessive dryness 
of the atmosphere at all times of the year, by great contrasts 1 * during the 
summer in the diurnal and nocturnal temperatures, and by very severe coldf 
in winter. The whole country is very rough' in its conftguratifejv'the ;few;' 
level places being restricted to old river terraces or lake-basins, the elevation 
of which varies from 10 to 15,000 feet, while many of the neighbouring hills rise 
above 20,00*0 feet; 19,000 being about the mean of their elevation. The 
snow line lies at about 19,000 feet. A very limited quantity of moisture is 
supplied from the Indian side through the Sutlej valley during the months of 
July and August, but its influence rapidly decreases in the more eastern parts 
of the province. The total fall of snow during the winter can, I think, rarely 
exceed two feet. The cultivation of cereals succeeds, only where water for 
irrigation can be abundantly supplied. The arboreal vegetation is restricted 
to a few apricot, poplar and willow trees, the first growing up to 11,000 feet, 
while the two others are occasionally found up to 13,000; all of them, 
however, generally only in, the neighbourhood of villages. The same is the 
case with the Junipems excclsa, Its geographical range appears to have 
formerly been much wider, and a very great care is at present bestowed 
upon this sacred tree of the Buddhists. Grassy plains afford ample pasturage 
for cattle, being a little more extensive towards the head of the valley, 
where several former lakes have, in consequence of the accumulation of debris 
from glacier streams and avalanches, and on account of the increase J of 
evaporation caused by the dryness of the atmosphere, either decreased in 
extent or altogether disappeared. 

The fauna lias an essentially Tibetan character. The Kyang, hemU 

onus , is very plentifully met with in a wild • state: ; - the Yak, Poephatfm yruiirciena, 
has become domesticated and is at present very rarely found wild to the 
south of the Indus; Ovis Aimwi, Ovis nahura '(barbel)', Mosclms mose Inform, 
and other Ruminants are, however, still tolerably common. TPrsus tihetan^'s 
Lynchus europeus , Yulpes montanus and fcrilatiis, 'Mmtelta erminea and others 
are also not rare. Of birds a large number of Fringtliid.c, IIuticiluxu; 
AlaudidzE, Corvidae and others, mostly of a European type, are to be met with. 


* Often amounting to 100 degrees within 2 -1 hours, the maximum of solar heat bcin«r i"fio 
and the -minimum before sunrise 80° or below it. ° 

t Usually below zero at night, and at day time seldom much higher than the freezing onfnt -if 
water, which is not always 82°. 0 m 

% 1 believe this to be ehielly due to the devastation of arboreal vegetation, which is said to have 
been formerly rather abundant. t U UtUl 
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As to Roptil.es and Fishes, I have not been able to procure any information, 
but I should think that they are not specifically very different from those of 
W. Tibet, * . 

The population as compared with the area, is very small, generally 
pursuing a nomade life. The people belong to the Caucasian race, not 
to the Malayan ; they generally live during the winter in small villages 
in the lower and less inhospitable portions of the valley, while in summer 
they wander with their flocks of sheep and cattle towards the head of the 
valley, to the higher places of pasture. Some of the tribes have no substantial 
buildings at all, and live all the year round in black tents (made of the hair 
of the yak). 

Proceeding westwards from the Ktmawar frontier, near Shipki, wo find 
that the Sutlej has forced its passage through the principal N. W. Himalayan 
chain, catting its bed to a depth of several thousand feet. Former terraces 
and old gravel beds of 'the river [and also of its tributaries] are seen, 
three and four thoufand feet above the present level, which descends from 
about 8,000 feet at Shipki— N. lat. 31°. 58'; E. long. 78°, 40'— to 3,000 
feet below Kotegurh — H. lat. 31° 2 4s'; long. 77°, 38k — Within this entire 
length (amounting to about 160 miles) from Shipki to Sum (N. *of Simla) the 
Sutlej flows in a narrow channel between perpendicular cliffs of gneiss, the 
width of .which seldom exceeds a few hundred feet. The Wangur and 
the Baspa rivers, both of which are situated within the branches of the 
central Himalayan chain are the only large tributaries* on the Indian slopes. 
They are well known to travellers in these parts of the hills as the 
finest retreats, where a delightful climate combines a beauty of vegetation 
and an Alpine grandeur of snow fields and glaciers, not easily to be found 
in other parts of the hills. The highest peaks in the central chain rise on an 
average somewhat above 22,000 feet, and the limit of snow lies in general at 
about 17,000 feet, increasing to about 18,500 on the Tibetan slopes. 

In the Sutlej valley itself, only the higher terraces, situated between 6 
and 9,000 feet, are generally sufficiently large to afford room for cultivation 
and settlement, the slopes of the mountains being mostly precipitous. 
The width of the valley is even at those higher elevations merely a few 
miles. On the whole, its physical conditions are not particularly favorable to 
agriculture, nor is there much room for a large population. The circumstance, 
however, that the river has cut its course right across the principal range 
of the FT, W. Himalaya, (without making such a distant circuit, as is done by 
the Indus on one side and the Brahmaputra on the other) entitles the Sutlej 
valley to its fame as the principal highway to Central Asia. 

Indeed, following the course of the river from the plains at Itupoor up as 

* The largest tributary is the Spiti river : its valley has in general rather a Tibetan climate 
and a corresponding fauna and flora* 
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far as Slialkhar, on ilic Spiii river, and then travelling a few marches through 
the present Chinese province c Sio-tshF along another tributary, fh© Para river^ 
we dome upon the elevated plains of the Tibetan province Eupsku ; cross the 
Turghoo-la (or J aborseesa-pass, — only about 17,000 feet high) to the hot springs 
of Puga, and thus reach the upper Indus valley^ without any such difficulties, as 
snow beds, glaciers and avalanches &c,, which usually are experienced in travers- 
ing high passes. The d§bent of the Turghoo-la is, on the whole, scarcely two 
thousand feet, and the incline is so gradual, that even a cart-road, if required, 
could be made with little expense and no difficulty. It is, however, not my 
object here, to point out a now route to Central Asia, but it is necessary to 
draw attention to the great facilities, which, at the same time, this route 
affords to the migration of birds, because these and other favorable circums- 
tances must be consulted, when an explanation of many of the peculiarities in 
the character of the avi-fauna of the valley has to be given. 

Viewing the general physical construction of the valley within the 
central chain of the H. W. Himalaya, the greatest peculiarity consists in its 
small width, while the neighbouring hills rise to a very considerable elevation* 
and thus exhibit veiy different conditions of climate within a compar- 
atively small geographical area. These apparently anomalous conditions 
are best exemplified from the occurrence of a few characteristic Indian 
plants. Tims, for instance, in some places, Euphorbia tmtiqua, Ficus religiosa, 
Musa and other more or less tropical plants are found on the base of a 
hill, while the higher portions of the same declivity are adorned with 
the finest cedar and pine forests and, above the limit of these trees, -with 
numerous glacial or Alpine plants, the summits being crowned with eternal 
snow and ice* ^ ' . 

It no doubt greatly depends upon the extent both of the arboreal vegetation 
and of the brush wood, whether the slopes of the mountains at different 
elevations always shew equally marked distinctions in the fauna, as they 
° do in the flora. J^ut, when the different climatal conditions are placed within 
such narrow geographical limits, it will easily be understood that their 
approximation is particularly favorable for the migration of species, which 
in time become used to a somewhat different climate, if the respective 
localities are suitable to allow an easy passage. I shall subsequently 
note several instances, which appear tc>, be the result of such a gradual 
' acclimatization. . . . • . 

The province Ivnnawar, in which many of the ornithological observations 
here recorded were made, extends from Sliipki to Wangtu bridge ( 1 ST, lat. 31 °, 
27%; E. long 78°, 3'). A large portion of this province is situated on the H* 
eastern declivity of the central Himalayan range, and has much Tibetan admix- 
ture in its fauna and flora. Travelling from the Chinese frontier to the west wo 
soon see the Tibetan Caragccna and the Jump crus squamosa replaced by tho 
larger Junip. excels a-, IHnus exedsa and a few others,* fine spocimens of apricot 
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and poplar-trees become abundant, and the first vineyards are to be observed 
in the neighbourhood of small cottages. Myricariaelegans, so common in the 
Spiti-and Para-valleys is hardly to be noticed anywhere. The first extensive 
forests of the Hymalayan Cedar, Cedrus dcodora, the eatable pine, Finns 
; Gerardim in, Abies excels® and others, are met with to the west of Chini, which 
is one of the best known places in this portion of the hills, and lies almost in 
the middle of Knnawar. The village of Chini itself i#situated; at an elevation 
of about 9,000 feet on an old river terrace, several others of which exist hero 
between heights of 7 and 10,000 feet, affording the only suitable places for 
cultivation. The population is, therefore, in this neighbourhood rather large. 
The extensive cultivation attracts at the same, time several birds, which are 
not to be met with in any of the more eastern provinces. 

The regular formation of the Dliaoladhar — and the Baralatse — ranges,, 
which is so prominently marked in their 2ST. Western and S. Eastern extensions 
is here much disturbed and interrupted. Both the chains divide numerously, 
being connected by different spurs or branches, which often exceed in 
elevation the main range. The climate is in some respects intermediate 
between that of India and that of Tibet. The mean temperature varies in 
summer (between May and September) from 45 to 80 degrees within 24 
hours ; the solar heat amounting to about 100 and very seldom rising to 
120 decrees. In winter the thermometer stands lowest (below Zero at night 
time) in January and the first half of February ; the mean temperature of 
the winter-months being about 32°. Therein no particular regularity as to 
the fall of moisture in the rainy season. Occasional showers occur in the 
summer months, especially in June and July. The total fall of rain, especially 
including the heavy snow falls in February, does nob probably much exceed 
six inches, 

The limit of vegetation almost corresponds -with that of the snow line* 
lying "between 17 and 18,000 feet ; the limit of the growth of trees being 
very nearly 12,000 feet. We ofton find at this limit* Bet ala Bajpalirty 
and in other places Finns excels®, which ranges almost higher and ex- 
tends farther into the interior than either Finns Gcrardian a or Cedrus 
deodora. The eatable pine is, I think, peculiar to the Sutlej valley and the 
seeds are a favorite food of the rare Sittn leucopsis, Fiiingillim, like 
Metopmnia pusilla, Lomu Ilimalayana, Propasser rhodochrous , or Frcgihts 
Byrnalayanus , are nsnally found at the limit of trees, where they generally 
also breed. 

Other less common species of tree3 in the neighbourhood of Chini are 
Ficea Webhiunn, Finns Smiihiana, Abies excels a, Tax us haccaia , two species 
of Acer , Alms clowjala, Fmxinus, Quercus or Ilex §X\, all more or less recalling 
a European character of vegetation. In forests, as well as on tho more 
open and grassy slopes of the hills, arc also found a number of common European 
plants, for instance Ranunculus acris , C&ltha palustris, Adonis ccslivalis, 
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Taramcum officinale, Convolvulus arvensis , Euphrasia officinalis, Epilobium 
ros&wm and. a/ngusCjolium, Polemonium xwr\Reum, r Thlaspi armnse /and' several, 
others, characterising the flora as one of a temperate . climate. The peculiar ,; 
species of the avi-fauna of the province Kunawar are Qyornis rnfiomicla, Frog il ns 
Hi >nalay anus, Emheriza Stewarti , Metopomia pus ilia, Bitta leucopsis, Ruticilla 
chicreocapilla, Bylvipams modestus, Alsocomns Hodgsonii, and many others 
which are during the summer very rarely, or almost never, to be observed 
to the west of the Wangtu bridge, or on elevations below 8,000 feet. On the 
other hand occur, in almost immediate association with the former, species like 
the purple-tailed Honey sucker, Aethopyga Gouldim, Picrurm longicaucldtuSi 
Palccornis schisticeps , and others which are usually met with only lower 
down ; they appear to have been so far acclimatized, that they are found 
breeding even on these high elevations between 9 and I0,U00 feet, still 
they are now comparatively rare birds. A large number are migratory, and in 
winter make room for others which arrive from Tibet and Central Asia ; these 
latter species chiefly belong to the Fringillid.e, Alaudida; and Corvio.e. 
Phasianiioe, Picidjb, and a few Baptgkes are not migratory, but they are 
numerically not so much represented as the others. 

The next province on the western frontier of Kunawar is Bissahir, adjacent to 
which are the hill states about Simla and the southern portions of Kutu. 
When we proceed from the Wangtu bridge down the valley, we already find 
ourselves on the southern declivities of the great barrier between the 
Tibetan and the Indian climate. The rainy sed&on sets in here with full 
force towards the end of Juno, and lasts till the end of September, The 
vegetation on suitable localities and on moderate elevations is luxuriant 
especially at this time of the year ; it has much admixture of the Indian 
subtropical types and also a great number of plants identical with those of 
India in general. 

The fauna of these more western portions of the Sutlej valley can be viewed 
under two somewhat different sections ; namely that of the greater elevations 
between 12,000 and about 6,000 feet, and that of the lesser elevation 4.-000 or 
5,000 down to about 1,000 feet. 

The former section includes some of the largest forests of the Himalayan 
Cedar, especially in the neighbourhood of Nachar, stretching on one side into the 
Wangtir— and Baspa — valleys, and del the other, along the tops of the hills, 
to almost tho immediate vicinity of Simla. About Gaora and Serahan, — 
between 7 and 9,000 feet — some of the finest specimens of the Clams Hima- 
lay oasis, Pavia indim, Jugluns regia, mulberry and other trees occur, and 
besides a thick vegetation of low forests and brush-woods. There exists on 
these moderate elevations a particularly: mild climate; the supply of water is 
abundant during the whole year, and some of the places best adapted for 
cultivations of grain Ac. arc to be found here j the population is, therefore, 
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larger than on either the higher or the lower elevations. The fauna on the 
whole much resembles that of Kuuawar, though many of the southern species 
of birds, insects, &e., are here more abundantly found than they are met with 
in the eastern provinces. Specially common and characteristic for the climate 
of the summer months are Bphenocercm sphenurus, Muscicapula sup ere illi arts , 
Hemichelidon fuligmosus , Pomatorhinns erijthrogemjs } Troehalopteron variegatun^ 
Abromis mntlwschistos, PyrrhMta erijtbrocejphala, PeHerocotms brevirostris , Gob 
loyhasis albocristatus , and many others. In winter several species of the 
PAiiwjts, itUTiciLijiN/E, ACC KNToEiNiE and others are here more abundant than 
oh the lower ranges. 

The Indian character of the flora and fauna becomes prevalent the more 
we proceed southward, and the more we descend to lesser elevations. At 
the Wangtu bridge, the base of the Sutlej valley is only about 5,000 feet 
above the sea-level ; at Rampoor (the principal town of Bissaliir, east long. 77°, 
45' j north lat. 31°, 26') scarcely 4,000 feet; below Kotegurh about 3,000 feet ; 
and thus rapidly decreases until it is reduced in the vicinity of Belaspoor 
(long. 76°, 48' ; lat. 31 p , 23 ) to almost 1,000 feet. The climate of these lower 
portions of the valley is in some respects peculiar, but on the whole much 
resembling that of Northern India, especially of the Punjab. 

There are several indications, that the valley has formerly been better 
populated, than it is at the present time. The reasons of the decrease of the 
population seem principally to rest in the change of the climate, which most 
probably was effected by the destruction of the arboreal vegetation. The 
characteristic tree of the lower elevations is the Finns longi/olia, but there can 
be little doubt that the Cedrus deodam was formerly much more common ; both 
these trees, and especially the latter, appear to have been at an early period very 
much reduced in number, and in consequence of this the influence of the periodi- 
cal rains and of the rapid changes of the weather soon became sensibly felt. The 
heavy showers have, after a lapse of a comparatively short time, washed away 
all the unprotected soil and left behind them bare rocks. Again, on account of- 
the want of arboreal vegetation, the temperature in the shade during the summer 
often rises in the narrow parts of the valley to 90, and sometimes even above 
100 degrees, hot winds being in the months of May or June in the neighbour- 
hood of Rampoor not uncommon. We may justly say that there is a kind of 
interruption in the growth of the vegetation twice in a year, during the winter 
and partially also in the hot season. This is no doubt a groat impediment to 
the cultivation of cereals as likewise of all other kind of plants and has, 
therefore, indirectly a great influence upon tho inhabitants of the country in 
general. We thus gradually come to the conclusion, that the devastation of 
the forests has, indeed, a great deal to do with the final depopulation of a hill- 
country, because the irregularities of the weather, its rapid changes and ex* 
tremes,when they once come into operation, are every year increasing, and 
soon create almost insurmountable difficulties to agricultural cultivation, 
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At no great distance to the West from Wangtu bridge we meet, at an 
elevation of about 6,000 feet, with the first noteworthy, sub -tropical plant, the 
MupUarbia ' - mibiqna, and about one mile from Kampoor at a height of about 
6,000 feet we come across the first specimens of Ficus religiosa. On the same 
tree we meet with the first specimens of the familiar ■ 
; Tememiichiis} Fagod>armu .'and'- ' other- ..cominoii Tndi'air species of birds. Several 
flowering trees and bushes attract the Araclmechtlira, asiattm, Piprisoma agile, 
Bibia.ca^istmta and others* ' In low brushwoods are found PraMncolcb ca;pmta> 
and f erred, : ■ '-Gtocompsa, leucogemjs , Mimia Malabaric a-, Meguloidtcs irgcJcilqides.- 
and other familiar birds of the plains. Corvus sjglendens and the noisy Milvns 
| toitin&cb bring the traveller from the last groves of pine-trees under the shade 
of a Ficus: indim , or into a garden of Muses and orange trees. Such is the neigh- 
bourhood of Belaspbor, which already possesses all the characteristics of a true 
Indian, flora and fauna gnd will , therefore, bo considered as the limit to which 
'my '.observations oil the Himalayan avi-faiina of the Sutlej valley will apply. 

, .Thus 'the country, from which the- materials for 'the .subs ecjn ent . remarks. have . 
been ob t a i ned, ex tends aim os t from the T ibetan frontier at S hipk i to B el aspooiy : 
a distance of about 180 miles measured along the course of the river Sutlej ; 
the direct line across the mountains being, however, only about 110 miles* 
The provinces situated in that portion of the N. W. Himalaya are Kunawaiy 
Bissahir, the Southern portion of Kulu, and a few of the small hill states in the 
neighbourhood of Simla. This area lies between the 31st and 32nd degree of 
North latitude and very, nearly between the 77th and 79th degree of east 
longitude. The elevations vary on an average from one thousand to about 
thirteen thousand feet, for scarcely any birds live in these parts of the valley 
for a great length of time above the latter limit, though further to east in Tibet 
the same are usually found at considerably higher elevation. With reference 
to the arboreal vegetation to which we have so often drawn attention and which 
forms such a prominent feature in the physical character of the country, we 
may in general state that the avifauna referred to in the following pages* 
characterizes the geographical range of the Himalayan Conifer trees, beginning 
at low elevations, — about Belaspoor, — with the Finns hmgifolia and terminating, 
in the East of Kimawar, — with the Finns Germ'diana and the Jiinipems eweelsa* 

The arrangement followed in the enumeration of the families and species is 
that of Dr. JERDON’S BIRDS OP INDIA, 5 to the volumes and 
page of which reference is given in Homan and Arabic numbers, respectively. 

L Fam. YULTURIDJE . 

The vultures, usually feeding on the carcasses of different animals, 
which occasionally perish under the stress of the weather in crossing 
high, passes on the E. W. Himalaya ranges, are the two following : 
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1. Gyps pulvtjs, Gmel. , (I. 8),' which is the common European 
species, and 

2. Gyps indicus, Sc op., (I. 9), which is very rare in the interior 
of the hills, 

3. Neophron Ginginianus, Lath,, (Ibis 18G6. II. p. 233 — ■ 
Ncofth. pGTcnopterus apnd J e r d o n, 1. 12) is often seen in summer on 
the lower ranges about Belaspoor and Suket, but is almost never to he 
observed further in the interior. 

4. Gypaetus barbattts, L in., (I. 13) is common all through the 
Sutlej valley and through W. Tibet ; it generally retires in winter from 
the Northern parts of W. Tibet to the more Southern hills, but 
permanently resides about Chini. The Ohukor, Caccahis clmhor , and 
other partridges are his favourite meal. It is, however, well known, 
that this bearded eagle often accepts any other refuse of bones and 
meat, being very often seen near the houses of hill stations. 

When marching through Lahul ill 1865, the people assured me that 
it very often carries off lambs and kids and is very bold at the time of 
breeding. The natives of Kulu, about Plash and the eastern districts, 
prize the meat very highly, which is not only eaten by the low 
class, the Kolies, but rather more by the higher class, the Kauits. 
They generally tie a chukor on a short string, and stick four or five 
sharpened spears, in the ground crossing each other, so as partially at 
least to cover the bird and at the same time to radiate with their points 
in different directions. The eagle is watched from some distance and, 
as soon as it throws itself with its usual great force and velocity 
upon the prey, it is overpowered with large clubs before it can 
extricate the spears from its body. 

The Himalayan Gyp. harbaius is, as regards the deep yellow and 
reddish hue of its plumage, identical with the African variety, while the 
Alpine specimens,— which are becoming very rare,— generally have a 
much paler plumage. 

II. Fam. FALGONIDM . 

5. Falco peregrin us, Gmel., (I. 21) is often seen in the spring 
about Kotegurh, but I have not observed it between May and the 
middle of September anywhere else in the Sutlej valley. 

A male specimen, shot near Kotegurh in March, has the lower 
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plumage remarkably yellowish rusty, only slightly albescent on the 
throat, where the quills of the feathers are white, while those of the 
rest of the plumage are pale brown. 

6. Hypoteioeohis subbuteo, L i n.) (I. 88). I found a pair of old 
birds near Chilli in August 1866, but I could not ascertain whether' 
they breed here, although it seems very probable. J o r d o n says that 
they do not breed in this country, referring of course to India proper. 

7. Hypotriokchis severus, Hors /., (I. 84) is not common in the 
forests about Kotegnrh and in Kulu, and during the summer seems 
to migrate further to North. * 

8. Hypoteioeohis Ciiiqttera, Band.) (I. 86) occasionally breeds 
near Belaspoor, where I found several young birds about tbe end 
of May, but I never met with a specimen in the interior of tbe bills. 

9. Tinunculus alaudarius, Briss ., (I. 88) common all through 
the N. W. Himalayas, on the southern side as well as in TY Tibet. 
I found this common European hawk breeding near Chini in narrow 
crevices of rocks. The eggs are dirty white, mottled and irregularly 
spotted with reddish brown. The young birds vary extremely in colour 
of their plumage, but the old ones are in every way identical with 
those from Europe. 

10. Erythropus vesp^rtinus, L i 7i., (I. 40) rather rarely seen, 

and only in the lower hills. ♦ 

11. Astur palttmbarius, L i n . 9 (I. 45) occasionally appears near 
Kotegnrh in the spring, probably on its way to Central Asia, for I have 
not observed it during the summer months any where in the eastern 
parts of the Sutlej valley, not even in Kulu. 

12. Accjipiter nisus, L i n., (I. 51) comparatively rare in the 
interior, but more common in the lower hills. 

18. Accipiter virgattjs, Tem.,( I. 52) is by far more common 
than the last, especially about Kotegnrh, Eampoor, the Kulu valley, 
and also more westward towards Kashmir, but I have not seen it to 
the east of the forests of Naehar. 

* 14. Accipiter ? nisoides, B ly t h, (an A. gularis , S c h eg el!) 
1845, J. A. S. B. Yol. XY. p. 727. The following is a description 
of a full grown male,* an evidently freshly moulted specimen ; it was 


# Known by dissection. 
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shot in the middle of August 1866 in a pine-forest at Rogi, about 6 
miles W. of Chilli. 

Above, dark brown, ashy on the rump and -upper tailcoverts ; all 
the feathers on the head, especially in front, and on the sides of 
neck margined and tipped with pale rufous, the rest of the feathers 
above and on the scapulars being only tipped with darker rufous and 
terminating with very fine silvery hairs; a narrow supercilium, and 
partially on the nape, white ; ear-coverts brown, rufeseent at the lower 
base ; wings brown, the feathers with distant dusky bars on the inner 
webs and pale rufous or ochrey about* the middle ; the secondaries are 
tipped pale, the tertiaries more distinctly rufous and both also terminate 
with long silvery films ; tail ashy, each feather with four dusky bands, 
the outermost pair only on the inner web banded, all are tipped pale 
rufous, and on the extreme edges with a silvery grey colour, though 
these edges appear to be very soon worn off. 

Below, chin and throat white, each feather with a very short dusky 
mesial streak, the streaks being near the tips a little stronger than on 
the sides, where the white passes into fulvous; the rest of the 
plumage below is very closely handed with pale and rufous brown, 
each of the feathers having three broad bands of a light brown colour, 
being margined posteriorly and partially afso anteriorly with a rufous 
brown ; the remainder of each feather is pure white. On the abdomen 
.and thighco verts the bands become very narrow, and the latter are 
internally much rufous ; the lower tail coverts are pure white, partially 
tipped with pale brown; tail below albescent, with cross bands 
distinctly conspicuous. The sides of the body are much rusty brown ; 
the inner wingcoverts whitish, barred with numerous, narrow cross- 
bars of blackish brown and pale ochry. 

Length of wing 8 inch. ; tail 5f- inch. ; tarsus 2J inch. ; middle toe 
If; outer toe 1|-,, with a small claw ; inner toe If inch, inner claw alone 
nearly f inch, and almost more than double the strength of the outer ; 
hind-toe nearly 1 inch, of which the claw is about the half in length. 
It is evident that these measurements are intermediate between 
those of Mr. Blythes A, nisoides and the common A . ms ns of 
■Linn e. . • - ■ : 

On comparing Mr. B 1 y t h ’soriginals in the Indian Museum I found, 
that one of the three originals is lost, the other two very much resem- 
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ble in the upper dark brown colouring our specimen, and one of them 
lias some of the tips of the scapulars and tertiaries distinctly tipped 
with rufous brown. The cross bars below are, however, ochreous yellow, 
only with a slight ferruginous tint on the sides of the breast, but 
hot nearly to the extent as described in our specimen. This cannot 
be, however, of very great importance, for the same colour is very 
variable in A. nisits. The throat is white, and so far as the feathers 
are preserved, they present a few dark streaks about the middle, 
though on this point neither of the specimens is quite perfect and it 
is only to he regretted that such valuable originals were not better 
cared for. The measurements given by Mr. B 1 y t li are, wing 7 J inch * 
tail 8| inch. The two respective specimens in the Indian Museum 
have the wings T-| and 7f, and the tail 5J and 5f inches. Mr. B 1 y t h 
supposed the specimens to be females, but they could with as 
much reason be regarded as males. Still it cannot be questioned 
that the typical specimens referred to, are remarkably small as 
compared with usual specimens of A, nisus. I found this difference 
especially apparent after having a short time previously procured in 
the lower hills several specimens of the last species. The claws appear 
remarkably strong compared with the size of the bird, and the general 
deep brown colour is always very conspicuous, when compared with the 
ashy hue of A. nims ; still I think it wants further proof, until the 
species is firmly established. 

Mr. B 1 y t h in his Commentary (Ibis 1866, p. 289,) says, u Dr. 
3 erdo n writes word, that A. nisoides is not rare in the interior of the 
Himalaya,” audit is not Unlikely that Hr. Jerdon observed it in 
the same portion of the hills, where my specimen was procured, for 
he visited the Sutlej valley in 1864. The species cannot be easily 
mistaken for A. virgatus , which is comparatively very common and 
much larger.* 

15. Aquila cxirysaetos, L i n., (I. 55) is often seen about Kote- 
gurh, and further towards east. 

A few other eagles and buzzards are not very rare in different parts of 
the Sutlej valley; but I have not succeeded in procuring specimens of 
either of them. The only species, which I have obtained in the beginning 

* Mr. Ely tli tolls mo, that his A. niso’ides is really identical with A. gularis 
of 3 chic gel (Eeb. lW(iS). 
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of August 1866, in a forest near Cliini, was a young specimen of what I 
believe to be A quila pennata , G m e 1. , (I. 63). The specimen is only 
about three-fourths grown ; in colouring it exactly agrees with the old 
bird, except that the inner webs of the tail feathers are not barred ; a 
white shoulder tuft is distinctly traceable. Dr. Jer don says, that the 
young bird of A* pennata is white beneath. This makes the question 
of the identity of our bird doubtful, although, as I have said, there 
is no difference in its colouring from that of an old A. pennata . The 
specimen is not a young Neopus , which always has the beak in propor- 
tion somewhat more slender.* 

16. Neopus Malaiensis, Beinw., (I. 65) is common about 
Simla. 

17. Buteo canescens, H o cl g s., (I. 88), is occasionally found 
at Kotegurh, but not beyond in the eastern districts. 

18. Circus cineraceus, M o n I , (I. 97) occurs in the low hills, 
where it may be seen to haunt in fields and low bushes, specially in 
the months of September and October. 

19. TIaliastur Indus, Bod d ., (I. 101) is only an occasional 
visitant of the lower hills ; I have observed it between Suket and 
Mandi on marshy ground, but not further in the interior. It is some- 
times seen in the Kashmir valley about Srinaggur. 

20. Milvus Govinda, S y h e s, (I. 104), common about Kotegurh 
but very rarely seen further to tbe East than Kampoor, except during 
the time of breeding. It does not approach the Tibetan climate. 

Ill Fam. STBIGIDM. 

Species belonging to this family are comparatively rare, although 
several of them may still be found in the wooded districts between 
Kotegurh and the Baspa valley. 

21. Syrnium Newarense, Ho dgs., (I. 122). An unusually large 
specimen of 21 inches in length, with the wing of a little over 18 inches, 
and the tail of 10 J inches was shot at Kotegurh in February 1866. 

22. Syrnium nivioolum, II o d g s., (I. 124). I procured one 
specimen of this species above Cliini, at an elevation of 14,000 feet and 

* See Ibis, 1867, p. 140. I cannot help thinking that Lieut. Beavan, who was 
very eager to give notice of some of ray specimens of birds, is mistaken in pro- 
nouncing the species to be a young of Neop, Mulaiemis s It ei u w. (Feb. 1868.) 


1868.] N. W. Himalaya. 17 

another specimen was shot, by my shikarees at Kotegurh in winter 
1866. It is in this portion of the hills rather a rare bird. 

The greater coverts of the primaries have a white terminal spot on 
the outer webs. The spots on the outer webs of the quills are fulvous 
brown, paler on tbe inner ; the cross bands, on the two central tail fea- 
thers are indistinct, and the plumage is generally finely mottled 
with light brown all over ; the tips of all tail-feathers are white. 
Below, on the sides of the breast, and on the abdomen most of the 
feathers are centrally streaked brown, each being marked with three 
cross bars. 

28. Oms vuloars, F l e m., (I. 125) not common in the forests near 
Nachar. 

24. Athene citculoides, V i g ., (I. 145), common enough about 
Kotegurh, but very rare further in the interior. 

25. G-latjoiditjm Brodijei, B u r h, (I. 146) must breed very early 
in the spring, for I met fully grown young birds about the end of May. 
The species is not rare on the Hatu mountain near Kotegurh, on ele- 
vations of 7 to 8,000 feet, and is occasionally seen all through the 
wooded districts of the Sutlej valley, but not beyond the more extensive 
forests. It chiefly feeds on small lizards, frogs and insects. 

IV. Fam, EIllUNDINIDM * 

26. Hirtjndo rustica, I/., (I. 157) is common about Kotegurh, 
and further to East. 

27. Hirtjndo filifera, Step 7/., (I. 159). I met with this 
species near Belaspoor, in October 1866 ; the birds were few and 
probably migrating to the plains, for I found them during the previous 
year rather numerous in the eastern portions of Kashmir* 

28. Hirundo erythropyuia, Syk e s , (Ibis, 1866, vol. II. p, 837). 
The smaller type, which B 1 y t h considers as distinct from- 
II. daurketj L i n., is common all through the Sutlej valley, especially 
in the portion between Kotegurb and the frontier of Tibet. 

29. Ootile rupes tris, S c op.. (1. 166), This is a common species 
all through the valley, and also occurs on the Indus in W. Tibet ; it 
may have been occasionally mistaken for G. riparia which is, however* 
much rarer; I have only once procured a specimen in Spifci. 

80. On eli don Casiimiiu ensis, G ou l d } (I. 1167) breeds occasion- 
ally near Kotegurh, but it is more common in the Kulu valley; 

I do not remember to have observed Ch, urhica 9 except late in autumn 
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in the low hills. 

31/ Cypseltjs Melba, L., (I. 175), common during the winter 
about Belaspoor, and in the valley below Kotegurh ; in summer it 
migrates into Tibet and Central Asia, a few birds only being occa- 
sionally seen in the vicinity of Ohini. 

32. Oypselus apus, Lin., (1. 177). I have procured near Chini 
specimens which are perfectly identical with the European bird, and 
the species is also common on the Indus in W. Tibet, especially about 
Lei. I never got a specimen of the newly so called 0. acuticauda, 
B l yd h, if this ought to be really regarded as a distinct species, which 
does not seem to be very probable. 

33. Cypseltjs appinis, G ray, (I. 177) is only occasionally seen 
in the valley : one specimen was procured below Kotegurh in 
March 1867. 

34. Oypseltjs PAcmaxTS, Lath., (Ibis, 1866, Yol. II. p. 340). 
It appears that this species, to which (according to Blyth,) 
Gr o u 1 d refers (7. vittatus, J. and S., 0. australis, Gr o u 1 d and 
Hirundo a pus, var t /?. of Pallas as synonyms, only differs from Cyp. 
leuconyx, Blyth, by the blackish-brown claws. I shot last year 
near Chini several specimens of a Cypselus which, on comparing 
them in the Indian Museum with the original specimen of Gyp. 
leuconyx , do not exhibit the slightest difference in size, though they 
distinctly have blackish claws, with no trace of white. The length 
of the wings differs from 6J to 6§. The birds are to all appearance 
identical with the specimens from the N. W. Himalaya, determined 
by Blyth as C. vittatus, of which Jerdon says (I. 180) that 
they belong to Gyp. leuconyx. As far as these specimens of the so- 
called G . vittatus in the Museum are preserved, their claws appear 
to have been brown and not white. X cannot trace satisfac- 
torily, how far the distinctions pointed out to exist between 0 . 
leuconyx and G. pacijicus are correct ; the species do not seem to 
differ in colouring. Dr. J erdon says (loc. eit. p. 180), that the 
blackish brown is £ darkest on the head, 5 while in my and in B 1 y t h 5 s 
specimens of G. vittatus, only the back is glossy blackish brown 
and the head, nape and neck pale brown, exactly like in Gyp. affinis ; 
there is also in all our specimens a slight, pal$ supercillium traceable, 
being more distinct in front. 
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V. Fam. CAPMMULGIDjE. 

The species of this family are comparatively rare, and only to he 
found in the lower hills. I have often observed on the road from 
Simla towards Suket the following, — 

35. Caprimulgus indicus, La t A., (1. 192), which is also occasion- 
ally seen about Kotegurh, in company with the smaller 

36. Caprimulgus asiaticgs Lath. (I. 197). 

VI. Fam . MFROPIDJE. 

37. Merops yirims, Lin. } (I 205), is only confined to the lower 
ranges and is from March till the end of October not uncommon in 
Southern Kulu and about Belaspoor. Neither the European Merops 
apiaster which is said to be found in winter, nor any of the other 
species belonging to this family have been observed. 

VII. Fam. QOEACIIDM . 

38. Coracias indica, Lin (I. 214) is very common in the lower 
hills about Belaspoor, but has not been seen further towards East 
than Kotegurh. 

39. Coracias garula, L i n., (I. 218). I only shot one specimen 
near Nadaon at the end of October 1865, but I have repeatedly seen 
this species in the northern Kashmir valley ; it is also found in 
Western Tibet. 

VIII. Fam. HALCYONIDJE. 

40. Halcyon fuscus, B.odd (I. 224), common about Belaspoor 
and not leaving during the winter the lower ranges of hills. 

41. Alcedo bengalensis, G me 1. 9 (I. 230), is the only species 
which is occasionally seen as far east as Oblni, though it is always 
rare. 

42. Oeryle rums, Lin. } (I 232), only in the lower hills to be 
met with. 

43. Chyle guttata, V i y., (I. 239), occurs on the small streams 
beyond Rampoor, between Gao r a and Serahan, up to an elevation of 
7,000 feet ; in Kashmir it is very common. 

IX. Fam. PS1TTA GIDJE. 

Several species of parrots are during the summer-months found on 
the lower ranges of the Himalayas, but they do not go in the interior. 
Among the more common species are- 

44. Paljeornis Alexandri, L i n, (I. 286), 
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45. Paljeornis torquatus, B o d d n (I. 257) and 

46. Pal 2 Eornts rosa, Bod d. } (I. 259). Only tlxe first and last 
species may occasionally be seen above Suni, in the southern portions 
of the Kulu- valley, and about Kotegurh ; none of them occur more 
eastward. w" 

47. Pal 2 Eornis .siiisticeps, Ilodgs ., (I. 261), is rather common 
in the neighbourhood of Chini ; I found it breeding near Urni (about 
10 miles W. of Chini) at an elevation of about 8,000 feet. Towards 
the end of August,— at which time the young birds are nearly full 
grown, — its shrilling voice may be heard between Serahan and 
Nachar almost in every ravine, wherever the elder and the elm are 
abundant, on the seeds of which it principally feeds. 

The young bird, has no vinaceous spot on the shoulders of the wings, 
the head is dull grey with a greenish tinge, and nearly two-thirds 
of the basal portions of all the feathers and the quills in their entire 
length are slaty. 

X. Fam. FIC1D2E. 

48. Picrrs himalayanus, J. and Sell) y , (I. 269) may he consi- 
dered as the true representative of the European P. major , though 
it is a somewhat smaller bird. The third pair of the outer tail 
feathers is usually towards the tip whitish, tinged rufous, and 
interrupted on both webs by a blackish bar, the tip itself being 
whitish. The female is above uniformly black. 

Common in the cedar and pine forests all through the valley as far 
East as Chini, and ascending here to elevations of about 11,000 foot. 

49. Pious brunneifrons, V iff., (I. 278). The third outer pair 
of tail feathers is usually also provided with 2-4 spots of white ; 
sometimes there are even one or two spots on the inner webs, the tips 
being rarely white ; the streak below the eye is very seldom black, 
but generally light brown, as also is the front of the head. 

This species is common in the lower ranges of the hills ; I hare 
not seen it to the East of Nachar, but about Gaora (E. of Eampoor) 
it occurs at elevations of 8 and 9,000 feet. 

50. Gecinus squammatus, V i g. t (I. 286). Common all through 
the forests of the valley up to Chini, and ascending to elevations of 
nearly 11,000 feet. 

I procured in August 1886 near Pangi, a few miles beyornl 
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Ohini, a pair of what I suppose to be young birds of this species, 
exhibiting, however, some noteworthy differences. Both the specimens 
are a little smaller than those usually known as &. squammatus ; the 
green is duller above than below, throat dirty greenish grey ; 
the feathers on the fore breast and on the vent are margined with 
black, while in specimens of G. squammatus , shot at Kotcgurh and 
in the western parts of the valley, the black margined feathers be gin 
on the lower half of the breast, its frontal half being green, the colour 
becoming duller on the neck and the throat. The middle tail feathers 
are margined with green, not being wholly black, as in typical G . 
squammatus. The streaks above and below the eye are almost white, 
while in squammatus they are distinctly tinged with green. The beak 
is also shorter, and apparently somewhat broader near the base. 

It is, as already stated, much more likely that we have to deal here 
with a young bird in a certain stage of plumage — perhaps the winter 
plumage of the first year, — than with a distinct species. Tim red on 
the front of the head of the male is tolerably well developed, although 
not so pure as in old specimens of squammatus, it is, however, much 
purer than is usual in young specimens of this species. 

51. Gecinus striolatus, Blyth, ( I. 287) is very rarely met 
with in the forests west of Kotegurh. 

There are several other species of PiciDiE to be found in the lower hills, 
but none of them is common even as far north or east as Kotegurh. The 
only other species which deserve special notice are the following ; 

52. "VTvta innominata, Burt, (I. 800). 

The male has above the nostrils a pale yellow frontal zone, inter- 
rupted on the cnlmen of the beack ; next to it is an ashy green stripe ; 
the feathers on the forehead are greenish, or ashy white with a slight 
green tinge on their basal half, then black or blackish brown, and 
tipped with golden yellow, having the lateral margins whitish, 
Supercilliar stripe white, widening towards the nape and mingled with 
dusky near its termination ; ear -coverts ashy brown ; a white stripe 
extends from the upper mandible in the direction of the scapulars, 
having below a blackish stripe, which originates at the base of the 
lower mandible. Front edges of the wings whitish ; wing coverts and 
all the wing feathers dusky brown ; the latter (except the first two or 
three quills) on the outer edges greenish, the green colour increasing 
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towards the tertiaries ; the edges of the white inner webs of the two 
central tail feathers are generally also black. The white below has 
usually a green tinge, but is purer on the throat ; each of the feathers 
has about the middle of its length a round black spot, gradually 
passing into crossbars on the vent. 

The female has the head above uniformly greenish, occasionally 
somewhat dull brown. Dr. J erdon’s description — loc. cit. — seems 
to have been taken from an imperfect female specimen only. 

The Vivid minuta of Temminck has the head of the male scarlet 
above, posteriorly black with small white spots ; otherwise it is like 
the Himalayan species, which though not very rare about Kotegurh 
is very seldom met with beyond the Nachar forests. Near Kotegurh 
it occurs between 6 and 8,000 feet, and about Serahan up to 9000 
feet ; it is a permanent resident of the valley. 

53. Yunx torouilIiA L i n,, (I. 303). I only procured, at the end 
October 1866 one specimen near Belaspoor ; it was probably migrat- 
ing from Kashmir, or from Chamba, where this species is common 
during the summer months. 

IX. Fam. MEOALMMIDM 

The species belonging to this family are mostly confined to the 
lower elevations : they are very rarely met with above 9,000 feet. 

54. Megalasma virens, B odd., (I. 308), is common in the forests 
about Haora (7,000 — 8,000 feet). 

55. Megal^ma Hodgsoni, Bo nap., (Ibis 1866, p. 358 — M. 
lineata, Vie ill. apud Jerd on I. 309), generally only occurs at 
elevations not exceeding 3000 feet, while the next, 

56. Megalzema caniceps, Ft an kl. (I. 310), has not been seen 
even beyond Belaspoor, though common in the Dhoon, south of Kangra 
and about Nadoan. 

57. Xantholjema INWCA, L a t h., (1.815) is also common in 
the low hills, but it does not go even as far east as Kotegurh, 
where the bottom of the valley is only about 3,000 feet above the 
level of the sea. 

XII. Fam . OUGULIDM . 

58. Cuculus canorus, L in., (I. 322) is, between April and 
November, common all through the valley, probably migrating into 
Central Asia. I have also seen it south of Lei in W. Tibet. Its 
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call and the great variability of the plumage perfectly agree, with 
the European bird. 

59. Cuculus polioc epiialtjhi, L at h (I. 829), is very rare in the 
interior of the N. W. Himalayas. A specimen, obtained near Pangi in 
August 1866, has the upper plumage uniformly rufous-bay, with dusky 
cross bars, being somewhat less numerous on the neck ; below whitish 
with a rufous tinge on the throat and on the front of the breast, purer 
towards the vent, all the feathers having narrow cross, black bars. 

60. Hierococcyx sparverioides, V i g (I. 831), only occurs in 
the lower hills and scarcely above elevations of 3,000 feet. 

61. Coccystes melanoIiEijous, & me l. (I. 339), is in the summer 
months tolerably common about Kotegurh, and ascends elevations 
up to 8,000 feet; but I have not seen it beyond^Nachar, although it 
usually prefers brushwoods to pine forests. 

XIII. Mm. NHCTARINID2E. 

62. Arachnothera magna, II o d g (I. 360), only occurs in 
the lower hills about Belaspoor with the next species, 

63. HSthopyga miles, H o cl g s (I. 362). 

64. JEthopyga Gouldhe, V i g (I. 364). The male has the 
black on the head, above and in front, tinged with purple, gradually 
changing to steel-blue on the nape ; a purplish spot somewhat 
below the ear coverts’; shoulder-tuft steel-blue ; throat violet, with a 
somewhat dull black median stripe, extending longitudinally towards 
the breast. Supercilliar stripe, cheeks, hind -neck, sides of neck, 
back, scapulars and lesser wdng coverts deep crimson ; lores and some 
feathers on the cheeks glossless black * rump yellow, upper tail coverts 
steel-blue, central tail feathers in the middle purplish, like some of 
the next edged bluish : the rest are blackish with greenish white tips, 
the white being especially conspicuous below and increasing towards 
the outer tail feathers. Wings and their longer coverts dusky brown, 
with the exception of the first and second, edged with olivaceous 
green, paling towards the tips; all the wing feathers are internally 
at the base white, a little less so on the extreme edges. Breast and 
belly bright yellow, paling towards the under tail coverts, and on 
the breast with more or less crimson. All the feathers with metallic 
lustre have tlieir 'basal half black, the yellow feathers white. 

The female is olive green above, brighter on the back and occasionally 
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with some crimson feathers on the sides. All the feathers on the head 
and nape are centred dusky ; rump yellow; wings dusky, as in male, 
but somewhat more broadly edged with olivaceous green ; tail edged 
with greenish, only the three or four outer pairs being tipped whitish. 
Below pale green, somewhat ashy on the throat, generally becoming 
yellowish towards the vent. 

Bill brown, much paler below. 

Very common about Kotegurh and through the whole valley as far 
east as Ohini, living here at an elevation of between 9000 and 10,000 
feet. This is probably the only honey-sucker, which frequents such 
great heights in the Himalayas. I never noticed here 2E. JS r ipa~ 
lends H o d g s., which is decidedly a larger species. 

65. Araciinechtera asiaica, L at h (I. 870). 

Male ; the body has usually the same uniform glossy green colour, 
as the back and the head ; the pale tips of the tail feathers are not 
always traceable and, when they are, it is generally only the case on 
the outer-most feathers ; the sides of neck and the breast are purplish 
green, a longitudinal stripe on the throat and the rest of the lower 
plumage purplish black. 

Female ; above dark greenish grey ; the feathers on the head nar- 
rowly centred dusky ; wings dusky, externally edged paler, front edges 
white ; tail blackish, the feathers with a purplish lustre on the outer- 
webs, tipped white, which increases towards the outer pairs ; below 
greenish yellow, more distinctly so on the front of breast, paler on the 
throat and towards the vent, greenish ashy on the sides ; thigh 
coverts yellowish. 

The species occurs as far east as Wangtu bridge, and is especially 
common in the lower and wanner portions of the valley, as for 
instance near Bampoor ; it does not, however, ascend to greater 
elevations, than 7,000 or 8,000 feet. 

66. Pxprisoma aoxle, Tick.. (I. 876,) not common, and generally 
to he met with in the low hills, where I observed it in May ; it does 
not go to any considerable height, or to any distance in the interior, 
being very rare to the north or east of Kotegurh. 

67. Myzahtiib iGNDwrus, Hodys ., (1 87.7). The old male 
is above uniform dark bluish, metallic green; the young one is 
distinctly green and all the feathers arc tipped fulvous ; below the 
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throat is more white in the young bird, than it is in the old one. 
Female above glossless olive brown, greenish on the scapulars and 
upper tail coverts, and possessing a green metallic shoulder-tuft ; 
below greenish yellow, more white on the throat, and greenish or buff 
on the sides. 

Tolerably common in the lower hills, but rather rare in the eastern 
parts of the valley. I found a pair near the G-aora bungalow at an 
elevation of about 7,000 feet : it was most probably breeding here. 
The species is also pretty common in Kulu and in the neighbour- 
hood of Kishtwar ; it most likely ranges over the whole of the 
southern declivities of the N. W. Himalayas. 

XIV. Ham. CERTHIARjE. 

68. Certhia Himalayana, V i g . (I. 380). The last primaries 
and the secondaries of the old bird are somewhat fulvous towards the 
termination of the outer webs ; the tips of the secondaries are always 
pale. 

The young birds have the fulvous spots on the upper plumage not 
so well developed, and all the feathers below are tipped very narrowly 
with dusky.; the white is also not' so pure as in the old birds, but 
there is no other perceptible difference between them except in the 
length of the bill. Very young specimens have the bill sometimes 
scarcely half an inch long, and from this all gradations are met with 
up to a length of very nearly one inch. Such considerable changes 
in the length of the bill are likewise common in the Ficidm , Upupidat 
and allied families. Specific distinctions which are occasionally pro- 
posed upon the difference in the length of the bill are, therefore, not 
always sufficiently reliable. 

This is the only species of Certhia , which is common in all the 
forests of the Sutlej valley, from above Belaspoor to near Sungnum, 
ranging almost from the plains up to elevations of nearly 12,000 feet. 
It is the true representative of C. familiar is* of Europe. 

69. Tichodroma muraria, L i n., (I. 388), is found all through the 
N. W. Himalayas, and during the summer months in W. Tibet and 
Central Asia. 

70. Sitta Himalayensis, J . and (I. 385), is not rare in the 

# I am informed by Mr. Blyth, that this species has been lately procured In 
the Himalayas, (February, 1868.) 
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lower hills and about Simla, but it is very seldom met with beyond 
the Wangtu bridge, and at elevations exceeding 9,000 feet. 

71. Sitta letjcopsis, Q o u l d , (I. 885), is tolerably common in 
the neighbourhood of Chini, where it chiefly feeds on the seeds of 
Finns Gterardiana , but it is very rarely to be seen near Simla 
or at Kotegurh, except in winter. In 1866, I observed it between 
Budrawar and Kishtwar at an elevation of 6,000 and 7,000 feet, 
feeding here on seeds of Finns ecccelsa . Its voice is a loud, uniform 
melancholy call, while busily engaged in securing a pine-seed in the 
bark of a large tree. 

I have never met with any other species of Sitta in the interior, 
wooded ranges of the N. W. Himalayas, 

XV. Fern. JJFVFIBM; ' 

72. Upupa epops, L i Wu , (I. 390), common during the summer all 
through the N. W. Himalayas and in W. Tibet. The plumage of the 
Tibetan bird does not differ in the least from that of the European. 

XVI. Fam. LANIIDM 

78. Lanius erytheonotxjs, V i g ., (I. 402), very common all 
through the N. W. Himalayas and W. Tibet. 

The female has the grey on the head and back paler, the tertiaries 
more broadly edged with rufous or fulvous, and the tail feathers tipped 
pale ; on the whole the grey and rufous colours are very variable in 
this species. The young bird is like the female, but all tbe colours 
are usually still paler. 

74. Lanius.Hardwickex, Vi g., (I. 405). Tbe bead above is often 
ashy -white, and the nape and back pure asby. The tertiaries are, on 
the outer webs towards their tips, pale ferruginous, the two outermost 
tail feathers on each side being white, except on the terminal half which 
is black like the inner web, the tips however remaining white; the 
next two pairs have only the bases and the tips white, and on the four 
central feathers there are below occasionally traces of white tips 
perceptible, 

Tbe species is rather rarely met with about Kotegurh and only 
occurs as far east as Nachar. In 1865, 1 observed it between Budrawar 
and Kisbtwar, but I do not remember it from Kashmir, Adams 
(Proc, Zool. Soe. 1858, p, 488) states that he never saw it on the 
Western Himalayas. 
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75. Lanius arenaritjs, Blyth , (I. 407), was only once met witli 
east of Chini, but it is during the summer more common in W. Tibet. 

76. Pericrocottts speciosus, Lath., (I. 419). I have only once 
procured a pair north of Belaspoor ; it does not seem to be found in 
the interior of the hills. 

77. Pericrocotus brevirostris, Vig., (I. 421), is on the contrary 
found everywhere in the low hills, even in winter. During the summer 
months it migrates into the interior, ascending to the limit of 
forests. It is common about Chini, breeding on elevations between 
9,000 and 10,000 feet. Some of my specimens are fully 9 inches long. 
The red and yellow patch on the wings of the male and female, respec- 
tively, extend only up to the first four quills, the 2-4th of which are, 
towards their termination, on the outer webs insinuated and edged 
with pale. 

The young bird resembles in yellow colouring tbe female, but all 
tbe feathers above are tipped whitish, forming short cross bars; 
below, the yellow is paler, throat and breast barred with dusky and 
whitish, the white being more prominent on the vent and the lower 
tail coverts. 

78. Dicrurus lonoicaudatcs, Hay, (I. 430), is the only species of 
Prongs which is common all through the valley. It breeds about 
Chini at an elevation of between 9 and 10,000 feet and probably goes 
beyoud tbe Kunawar frontier into Tibet. 

XVII. Family , M JJSGI GA FIDJE. 

79. Tchitrea paradisi, Lin ., (I. 445), common in the summer 
months in Kulu and eastern Kashmir, hut it is rather rare in the 
eastern portions of the Sutlej valley ; I have never seen it much 
beyond tbe Nachar forests and above elevations of 9000 feet. 

The colour of the plumage is known to be very variable. I met witli 
ohl males, which had half of the tail feathers on one side white and 
on the other half ferruginous; and again some which had only the 
terminations of the long central feathers ferruginous. It is probable 
that even old birds often vary in the annual colouring of the plumage. 
Mr. Oassin (Journ. Am, Acad. Nat. Sc. Philadelphia, 1860, vol. IV. 
p, 323, pi. 50, figs. 1-2) describes from the west coast of Africa, under 
the name of Museipela Duchalui, two specimens, apparently belonging 
to this species. . . :■ 
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80. Leucocekca fuscoventris, Frankh, (I. 451). I found this 
species in summer between Kotegurh and Nachar, on elevations of 
5 — 9000 feet; it is a rare bird ; one speeiman was procured below 
Kotegurh in March 1867. 

81. Leucooerca albofrontata, Frankl , (I. 452). Dr. Adams 
remarks that this species is only to be met with on the lower ranges 
of the western Himalayas. I obtained, in October 1865, several 
specimens above Belaspoor, but have never seen it much further in 
the interior. 

82. Oryptolopha cinereocapilla, Viet l 3 (1. 455). The bill is in 
young specimens much shorter and comparatively broader at the 
base than it is in old ones. The species does not go eastwards beyond the 
more wooded parts of the valley near the Wangtu -bridge, and hardly 
ever ascends to greater heights than 8000 feet ; it is, however, most 
common at Kotegurh between 5000 and 6000 feet, and at similar 
elevations all over the lower, outer ranges of the N. W. Himalaya. 

83. Hemiohelidon fuliginosum, Hod g $., (I. 438). The old male 
is above olivaceous ashy, the feathers on the head being broadly centred 
dusky ; the wings and tail are darker, the middle portions of the 
inner webs of all the wing-feathers forming a large fulvous brown spot 
which is specially conspicuous when the bird is on the wing. Some 
feathers on the front of the head, above the nostrils, the lores, and 
partly the eyelids are white ; the front edges of the wings, chin and 
throat are also albescent, passing on the breast into ashy grey, and on 
the vent, especially on the under-tail coverts, again into white. 

The old female is almost exactly like the male ; the white above 
the nostrils, on the chin and on the interior edges of the wings being, 
however, somewhat rufescent ; the tertiaries and the longer wing coverts 
are usually also externally margined and tipped with fulvous or rufescent. 
The female generally appears to be somewhat larger than the male. * 

The young bird has the plumage above much darker, sometimes 
rather black or deep brown; all the feathers above and on the 
scapulars are centrally streaked whitish or pale fulvous, the streaks 
varying in breadth in different specimens, being however always 
conspicuous towards the tips. The wing coverts, tertiaries and, towards 
their terminations, partly also the secondaries are more or less broadly 
margined with ferruginous, the entire tips of the tail feathers being 
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usually of the same colour. Below, the plumage Is albescent, more or 
less gray, the feathers on the breast being edged with dusky. The 
change of plumage is very remarkable ; there are scarcely two speci- 
mens to be met with which exactly agree in colouring. 

It is very probable, that the young birds of this species assume 
their full plumage only after the second year. In the first, the pale 
streaks on the upper plumage seem to be large and of a more fulvous 
colour, the breast more dusky ; in the second year the streaks are 
narrow, pale white, and the plumage below more albescent. Although 
I have no direct observations on this point, I think it probable from 
the fact that I obtained, far in the interior, birds of this last colouring 
in May, and those of the first description not before the end of June 
and then only on the lower elevations of the outer ranges ; in the 
interior not before July. 

The species is very common between 4,000 and 11,000 feet, at 
which elevations I often found it in the neighbourhood of Chini. It 
is not only seen on low branches, but very often on a dry perch near 
or on the top of a tree (especially of the oak), constantly dashing 
after insects and returning again to the same point. In 1865 I 
procured a specimen in Lahul, on the southern side of the Baralatse 
pass at an elevation of more than 18,000 feet, but I do not remember 
having seen it anywhere in W. Tibet, though it may occur. 
It is also rare in . all the more western parts of the Himalayas, in 
Chamba, Kishtwar and Kashmir, while it appears to be frequently 
met with on the eastern ranges, towards Nepal. 

84. Eumyias melanors, Vi g iy - (I. 468), is only a summer visitant 
to the hills ; it breeds about Kotegurh, but does not go eastwards 
of the Nachar forests. Compared with other allied species it is con* 
sidered to be rather a rare bird, 

85. Oyornis rueicauda, Swains (I, 468). The lores and eye- 
lids are whitish ; wing feathers ashy brown, pale rufous on the edges 
of the inner webs and olivaceous on the outer edges. The rump is 
only slightly, the upper tail coverts bright ferruginous, and the tail 
somewhat darker. 

Male and female do not seem to differ in colouring, except that the 
breast is somewhat more albescent in the latter. 

In the young bird all the feathers above are more or less whitish, or 
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fulvous on the central tips ; the same pale colour also have all the 
outer edgings of the wing feathers, the tips of the tertiaries and the 
wing coverts, the latter being somewhat rufous. Below, the white 
is dashed all over with dusky, the feathers being edged dark ; tail 
rufous, as in the old bird. This kind of spotted colouring of the young 
birds is characteristic for nearly all Muscicapidjs. 

I found this species abundant among the apricot trees near Chini 
and Pangi, in Kunawar, between 9,000 and 10,000 feet. The young 
birds were full grown at the beginning of August, In habits it 
resembles other fly-catchers, generally sitting on a low branch of a tree 
and occasionally darting after the passing insects. I have never seen 
it ascending very high in the air, as for instance Hem, fuliginosum 
usually does. It is very probable that the species is also found further 
to the east, in Tibet, returning during the winter to the low hills or to 
the plains. The only other place, where I procured on the 15th June, 
1865, a specimen of it, was at Kangsar in North Lahul, at an elevation 
of 11,000 feet. 

The species, which Dr. J e r d o n (loc. cit. p. 468) mentions under 
the name of Muse . rubecula , Swains., as being probably identical 
with O, rujlcauda must be altogether a different bird ; for among a 
number of more than 20 specimens of O, ruficuuda, of both sexes and 
of young birds, there is not one which has a trace of orange on the 
throat and breast, or any blue colouring above. On account of the 
want of the last colour, this species may be considered as rather an 
abnormal form of the genus, idenfci eating moreover a peculiar type of 
MuSCICAPIDiE. ■ V ; . 

86. Musoicapula superciliaris, J erd. : (I. 470). 

Old male ; above the sides of the head and of the breast are Prussian 
blue, brighter on the head ; the feathers on the rump are on the basal 
half grey, then white and tipped blue : the shafts oLthe same are white, 
while those of the back and head are grey. Wings and tail are black- 
ish, the feathers externally edged blue ; tail-feathers white on their 
basal half, except the two central ones which are in their entire length 
black. A white superciliar strip extends towards the nape ; lores deep 
bluish black ; moustaches black ; front edges of the wings and the 
inner margins of their feathers more or less albescent. Below, on the 
chin, throat, middle of breast, belly and lower tail-coverts pure white ; 
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the feathers being dark slaty on their basal half, except those on the 
chin and throat, which are entirely; white. 

In the old female all the blue of the male is ashy grey, with an oliva- 
ceous tinge, with a little blue on the head, back and especially on the 
upper tail-coverts, and occasionally also on the edges of the outer webs 
of the wing and tail feathers ; both the latter are dusky brown, the tail 
having no white at the base ; a very indistinct pale superciliar 
stripe is present; lores whitish; the front- head above the nostrils 
and partially the cheeks have a distinct rufous tinge. The white 
below is less pure, than in the male, and somewhat fulvous, especially 
on the chin and on the throat ; the sides of the breast are pale grey. 

Bill and legs black in both male and female. 

The young male is above blackish brown, with more or less numerous, 
pale fulvous, triangular spots, with which all the feathers are centred 
towards the black tips. The external margins of the wing- coverts and 
the tertiaries are also pale ; the tail is white on the basal half as in the 
old male. Below, the plumage on the chin and throat is pale fulvous, 
the front of the breast down towards the vent spotted, all the feathers 
being margined and tipped with dusky ; purer white only on the under 
tailcoverts. The change of the plumage begins about the end of July 
or in August. The fulvous spots disappear and the young male is 
coloured, like the old female, but with much more blue above, 
especially on the back, on the scapulars, on the rump and on the head ; 
the nape and the lateral spots on the breast remaining grey 
or somewhat olivaceous. In this state I found the young males 
retiring from the interior hills to the plains, or at least to the lower 
hills, but I have not been able to ascertain whether they do or not- 
obtain their full colouring before the next spring. 

The young female in every respect resembles the young male, except 
that the general colbur above is more grey and less dark, the lateral 
Spots on the breast being very indistinct ; the tail has no white at the 
base, as likewise in the old female. 

This species is one of the most common birds in the Sutlej 
valley and is seen all the way from Belaspoor to Pangi ; I found it 
in general, in the N. W. Himalaya, ascending elevations up to 
12,000 feet. About Kishtwar, it is still not uncommon, but it 
is rarer in the Sind- valley of Kashmir, being also occasionally met 
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with in the neighbouring districts of little Tibet. I observed it 
between Bras and the Zoiji pass. 

Blyth (Ibis 1866, p. 372) mentions, besides M V mstigma, two 
other allied species, M. ciliaris and leucoshista. as having been figured 
by H o d g s o n. None of these have been seen by me in the interior 
of the N. W. Himalayas. 

87. Siphia strophiata, Rodgs., (I. 479). The basal white on the 
out$r tail feathers is decreasing (not increasing , as stated by J e r d o n) 
in extent towards the outermost feathers. This species must in 
summer inhabit the more eastern regions of Tibet, near the sources 
of the Sutlej, for it only comes in winter to Kotegurh, and even then 
is rather rare. I noticed it also repeatedly in Rupshu and on the Indus. 
It appears to be more common in the eastern Himalayas. 

88. Siphia (Erithrosterna) leucomelahttra, ECodg s. (I. 479). 
I have met this species only twice, having procured a male near Kotegurh 
in September 1866, and in the next month a female specimen near 
Mahasu, N. East of Simla. It appears to be a very rare bird. The male 
has the breast light grey, but scarcely with any purplish tinge. The 
female resembles that of Muse, super ciliaris, being olivaceous brown 
above and dusky on the inner webs of the wing-feathers ; tail ferrugi- 
nous, especially at the base ; chin, throat and vent white, -breast and 
part of abdomen pale olivaceous brown, especially on the sides ; under 
tail-coverts slightly ferruginous. 

The bill is much more feeble at the tip, than in typical Siphia and, 
if the distinctions of Nitidula and Erythrosterna hom. Muscicapula are 
admitted, it would be more correct to place this species in the genus 
Erythrosterna . 

89. Erythrosterna leucura, Omel ,, (1.481); very rare about 
Kotegurh, but apparently more common to the west, for I have pro- 
cured several specimens near Srinagur, in Kashmir. 

XVIII. Family , MERULIDM . 

90. Pnoepyga sqammata, G-oul d 7 (I. 488), very rare in the 
forests about Nachar and near Chini ; it is found about Kotegurh in 
winter. Another species, somewhat alied to P. longicaudata , Moore , 
occurs in W. Tibet ; it is of the same size as the former, but has the 
plumage below yellowish white or cinerous, (not ferruginous). 

91. Troglodytes nipalensis, Mo d g s ,, (I. 491), very rare about 
Serahan and Nachar, more common in winter about Kotegurh. 



92. Myiophoktjs TemhinckiIj Vig. y (I. 500), is usually known 
under tire name of black-bird ; very common all through the N. W. 
Himalayas and most probably also to be found in Central Asia. It 
breeds at Cbini and Sungnum on an elevation of between 9 and 11,000 
feet. 

93. Hydrobata asiatioa, S wain (I. 506)), occurs all through 
the valley, but is not usually found beyond the limit of the forests. 

94. Hydrobata cashmirensis, Gould, (I. 507). I have only 
seen one specimen of this species on a small mountain stream between 
Chini and Sungnum, it is however more common in W. Tibet and in 
northern Kashmir. 

95. Hydrobata ? sp. I have obtained through my shikarees a 
specimen of an apparently new species of Hydrobata , which was shot 
on the Sutlej river below Kotegurh at the beginning of March 1367. 
The following is a short description. Entire plumage light ashy grey, 
spotted with dull white, more white below, the white spots very large 
on the belly and breast; chin and throat yellowish white, each fea- 
ther tipped dusky; wing and tail blackish, all the feathers narrowly 
margined with white ; bill and legs pale or whitish brown. Length of 
wing 3J inch., tail very nearly two inches ; hill only § of an inch long. 
The spotted plumage makes it probable that this species only is a 
young bird of some other known form, hut this I am for the present 
unable to trace out. The young of H. asiatica , which is the only species 
common in the lower hills, has the throat and the front of the breast 
perfectly white, thus differing from our bird. The species might 
belong to II. GasJimirensis , but for this it is rather too small. Further 
materials only can settle this point. 

The hill of Hydrobata much more resembles that of the Mota- 
cillidje than to that of the Merulid.b ; Bonaparte’s classification of 
Hydrobata , in the neighbourhood of Enicurus , Motacilla a. oth., seems 
to be, therefore, a more natural one ; the habits of these birds are 
also in favour of this classification. 

96. Zoothera monticola, V i g . (I. 509). 

A single specimen of this species was procured near Kotegurh in 
February 1867. The general colouring of the bird certainly recalls 
that of many other Merulinw , but the bill is somewhat similarly formed 
to that of Pomatorhinus, Head and nape are dark olivaceous brown, the 

: : 'W:" -V;- V 5 
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feathers on the top of the head being centrally streaked pale brown ; 
back, rump and scapulars blackish ashy, the feathers somewhat more ashy 
near the tips which are black ; wings dusky brown, with a rufous tinge 
on the outerwebs ; most of the longer wing coverts are centrally tipped 
pale brown; fail dusky brown, obsoletely barred on the outer webs, the 
outermost pair is paler than the rest; sides of neck olive brown, the 
feathers with pale brown spots and blackish tips ; a short black streak 
extends down from the base of the lower mandible ; chin and throat 
yellowish white, each feather tipped dusky; the feathers on the breast 
are olivaceous brown with black tips, some of them on the sides with 
pale spots ; centre of the abdomen and vent white, the feathers tipped 
black ; sides of vent rather uniform dusky, lower tailcoverts ashy, 
tipped with white. 

97. Peteocqssyphus cyanetjs, L i n. } (I 511}, very common, ex- 
tending all through the N. W. Himalayas, from the plains into W. 
Tibet ; it also proceeds further to Central Asia and Siberia. The 
specimens from the lower hills occasionally have in summer some 
ferruginous colouring on the sides and the lower tail coverts, hut those 
of W. Tibet have not a trace of it. They appear to he a little smaller 
than the European birds, hut there is no real specific distinction 
between them. A specimen, shot in winter at Kotegurli, is entirely 
blue, with dusky wings and tail ; it also has nowhere a trace of white 
or ferruginous. The plumage of the young bird, which in general 
resembles the female, exhibits variations quite similar to those known 
in the European species. 

Of the second species of this genus Fteroc. castaneocollis* Less . 
(I. 519), I obtained in the beginning of September 1865 a fine 
specimen north of Eras, in W. Tibet. It ought to occur in the 
Punjab during the winter. The colouring quite agrees with the 
description quoted by Dr. J e r d o n. 

. 98. Qrocjsstes eeytheogastba, V ig., (I 514) is only found in the 
lower hills about Simla and Kotegurh ; but the next smaller species, 
99. Obooestes cinglobhyncxius, V i g., (I. 515) goes further to 

f I hn.ro since, in the Vienna Museum compared this with a young male of 
the European H. samtilis, with which it perfectly agrees. The two species 
thereto te very probably are identical, (Feb. 1866). ' ’ 
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East ; it is common about Seraban and Naehar, but rare at Ohini, 
and is not likely to be found to tbe east of the last cedar-forests. 

100. Geocichla unicolor, Tic k (1. 519) is rather rare in this 
part of the valley, but more common in Chamba, Kishtwar„ Kashmir 
and even in little Tibet ; it prefers wooded districts to rocky and bare 
places. 

101. Turdulus Wardii, J erd n (I. 520), is not common in the 
lower hills. I have not seen it beyond Serahan, where once only, 
in August 1866, I met with three specimens ; it is rarer in the N. W. 
Himalayas, than any of the other thrushes. 

102. Merula boulboul, L a t It., (I. *525). The geographical 
range of this species is restricted to the lower hills about Simla and 
Kotegurh, it does not oeciir beyond Nachar, being far from a common 
bird, though found about Kotegurh the greater part of the winter. 

103. Mbrula albocinota, Boyle, { I. 526), common in winter 
about Simla and Kotegurh ; its range in summer is between 8 and 
12,000 feet. 

104. Mbrula castanea, G o uld , (I, 526), only arrives in winter' 
at Kotegurh, and probably lives during the summer months in Central 
Asia and eastern Tibet, for I have not seen it about Ohini or Sungnum, 
though it may occur in the highest forests, near the limit of trees. 

105. Planesticus atrog-ularis, T e m m., (I. 529), is also, only a 
winter visitant to the neighbourhood of Kotegurh, but it is common 
at that time of the year. 

Male; above earthy cinereous brown, most of the feathers on the front 
and top of the head, and sides of the neck centred dusky ; wings and tail 
dusky, all feathers pale olivaceous on the edges of the outer webs ; lores, 
sides of the head and of the lower neck, chin, throat and front of breast 
black, all feathers slightly tipped whitish ; {lie rest of the plumage below ' 
white, ashy on the sides ; inner wing coverts pale ferruginous ; lower tail 
coverts mostly white, some of the longer ones broadly margined, but 
not tipped, with dark rufous brown. Bill light brown, yellowish at ■ 
the base. 

Female ; above like the male, less dusky on the top of the head ; lores ■ 
blackish ; sides of head ashy ; chin and throat white with longitudinal 
brown streaks, especially on tbe sides ; breast cinereous olive, each 
feather with a large triangular brown spot near the tip, which is white, . 
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sides ashy with dusky quills, vent and lower tail coverts mostly white, 
the latter somewhat rufous or dusky brown, as in the male. 

106. Turdus Hodgsoni, L a fr., (I. 581), is common all through the 
hills adjoining the Sutlej valley ; it breeds about Ohini and in LahuL 
The young bird, and probably also the female, has the feathers above 
centrally streaked pale fulvous, and on the back tipped dark brown. 
The plumage below is very rarely ferruginous, but often fulvous ; 
sometimes almost pure white. The size and number of the cordate, 
brown spots is very variable and scarcely in two specimens exactly the 
same. Sometimes they are very large and less numerous, not extend- 
ing to the throat; in other specimens they are much smaller and 
conspicuous on all the feathers of the lower plumage. The size of the 
bird itself varies from 10 to 11 J inches. Its voice is exactly the same 
as that of the European T. viscivorus , # from which after all it may 
not he specifically distinct. It often feeds on the ground upon insects 
and berries, but is almost as often seen on trees. 

. 107. Oreocincla moxlissima, Blyth, (I. 588), is chiefly confined to 
the lower hills, not usually exceeding elevations of 6,000 feet ; it is not 
so common in the eastern parts of the Sutlej valley beyond Kotegurh, 
as it is more to west, in Charnba and in the eastern parts of Kashmir. 

108. Grammatoptixa striata, Vig. y (II. 11), is only a winter 
visitant to Kotegurh, hut then rather numerous. It must during 
the summer inhabit the higher forests along the central snowy range 
of the Himalayas, in North Kulu or in Kunawar, though I never met 
with it myself during the summer months in this portion of the hills. 

109. Pyctorhis sinensis, G m e l, (II. 18), is confined to the lower 
hills only, being common about Belaspoor, but it is seldom seen even 
as far east as Kotegurh. 

110. Stachyris pyrrhops, Hodgs ., (11.21). All the feathers 
on the head have a pale rufous tinge, those next of the black throat 
have the quills also black ; the quills of the rest of the lower plumage 
are pale rmescent, and of the upper olivaceous, similar to the general 
colouring of the bird; the hack and abdomen have a prominent 
greenish tinge; the middle tail feathers are obscurely barred across, 
and much paler brown below, than above. 

* The European species is in general smaller than the Himalayan one, which 
has the throat hardly streaked and of yellowish colour. 
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This is comparatively a rare bird, though occurring all through the 
: N. W. Himalayas, chiefly on elevations between 4 and 7,000 feet ; it 
resembles in its habits to a tit, principally frequenting brushwood and 
low forests, where it eagerly searches after insects. In the Sutlej valley 
it is not found beyond the Wangtu bridge, breeding near Kotegurh, 
Jaora and Serahan, on heights of 5 to 7,000 feet. 

111. Pomatoehinus erythrogenys, G o u Id, (II. 81). Old birds 
usually have a short blackish stripe extending backwards from, the 
lower mandible; in young birds this stripe is rusty, as likewise the 
sides of the neck and of the breast. The inner webs of the wings are ashy 
brown, the outer olivaceous, of the same colour as the body and the 
tail ; -wings and tail are obsoletely barred with dark, cross lines. 

Hot common in the forests and thick brushwoods ’between Kotegurh 
and Nachar ; it remains during the winter in the neighbourhood of 
Simla and Kotegurh. 

112. Garrulax alb ocularis, Gould , (II. 88). The lateral tail 
feathers are barred with dusky cross lines, the tips are white ; this 
species in summer retires to the denser forests beyond Kotegurh, hut it 
is more common in -winter about this station. 

113. Trochalopteron erythrocepiialum, Vi g , (II. 43). The 
outer webs of all the wing feathers are bright greenish yellow, with a 
ferruginous tinge ; the inner webs are blackish, paling on the margins ; 
the tertiaries are broadly tipped ashy ; all the tail feathers have a yel- 
lowish green tinge, being on the outer edges brighter towards the base ; 
upper and lower tail coverts are ashy and somewhat olivaceous. T3ie 
black spots are occasionally almost wanting on the middle of the 
breast. The male has the black on the throat purer, the chesnut of 
the head somewhat darker and the greenish yellow edgings of the 
wings tinged with more rufous ; in other respects of colouring both 
sexes are identical. The young bird is above and below on the 
neck, back, breast, vent, upper and lower tail and the thigh -coverts 
uniformly light rufous brown, without any black spots ; otherwise it is 
coloured like the old bird. 

114. Trociialopteron varies atum, Vi g ., (II. 45), is common at 
all seasons in the higher regions of the H. W. Himalayas, and 
seldom descends lower than 5,000 feet. Females which I procured, 
in June 1865, in Lahul, have the outer webs of the wing coverts 
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ashy grey, with a very slight tinge of yellow, but having distinct traces 
of this colour on the outer tail feathers. The male has a little more 
yellowish rufous colouring on the wings, and the black central spot 
somewhat smaller. 

Other male specimens, shot near Kotegurh early in the spring, 
have the outer edgings of the wing feathers (except towards their 
terminations) bright rufous, as likewise the basal portions of the 
outer webs of the outer tail feathers. In the females from the same 
locality, the edgings of the wings and of the tail are more yellowish, 
and the central, black wing spot much smaller. All the specimens 
from Kotegurli have the upper plumage distinctly olivaceous, especially 
on the back, while the Laliul specimens are more ashy. The longer 
wing coverts are always more or less chestnut and all the tail feathers 
are broadly tipped white, or sometimes in the male a little rufous. 

The voice of this species is a prolonged, monotonous whistle, being 
constantly repeated ; during the winter it lives, I am told, partly 
on insects, searching carefully after them in the hollows of willow- 
trees, &c. partly on buds of different shrubs. This and the next 
species belong to the few* birds which remain in Laliul during the 
winter. 

115. TitocnALOPTEitoN lineatum, V i g., (II. 50), is one of the 
most common species of birds all through the N. W. Himalayas. It 
is found from the low hills, near the plains, through the entire extent 
of the Sutlej valley up to Sungnum, and very probably farther east- 
wards. It is not usually a migratory bird, for it remains at Kotegurh, in 
Kulu, and even in Laliul, all the year round, feeding on insects or 
buds, like the previous species. The specimens, which I procured 
in Laliul, were somewhat more ashy on the head and breast, and the 
central edgings of the outer webs of the wing feathers were less 
yellowish rufous, while they are generally conspicuously so in speci- 
mens shot in the lower hills. There is scarcely any difference in the 
brightness of the colours between male and female. 

116. Sibia CAPisTRATA, Vi g., (II. 54). The shorter wing-coverts 
of the quills are black ; of the longer coverts the first are black, the 
next white for the basal half, the rest grey on the outer, and black on 
the inner webs ; the last coverts are also white, with ashy and rufous tips. 

# Only about a dozen species. 
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The quills are distinctly insinuated towards tlie tips, wliicli are mostly 
grey, the rest of the quills being black, but paling towards the margins 
of the inner webs ; the secondaries are dull black, some of the last 
ones ashy on the outer webs, especially towards the tips, only the 
central margins of the outer webs being shining black ; the tertiaries 
are rufous with pale quills, ashy on the outer, and blackish on the 
inner margins. The black feathers of the head are somewhat paler 
in front, and have the shafts white for the basal half. 

Bare about Kotegurh between 5 and 7,000 feet, chiefly frequenting 
brushwood and low forests ; generally feeding on insects. 

117. CnATAERHiEA caudata, D II. 67), is often seen in the 
low hills to the north of Belaspoor, but does not go any considerable 
distance in the interior. 

XIX. Fam, BRA0EIP0DID2E . 

118. Hypsipetes psaroides, Vig., (II. 77). Only the greater 
portion of the outer wehs of the wing-feathers are ashy, the inner 
webs are brownish black, like the tail, the outermost feathers of which 
are externally and near the base also tinged with ashy. Common in 
the forests between Kotegurh and Nachar, ascending elevations ud to 
9,000 feet, though generally to be seen between 6,000 and 7,000 feet. 

Sibia is very closely allied to this genus, and the species very much 
resemble each other in their habits ; it ouglit to be placed in this 
family. 

119. Otocompsa leucogenys, Gray , (II. 90) is found all through 
the lower forests of the Sutlej valley, and is occasionally seen as far east 
as Cliini but in the low hills it seems to be replaced by the next 
species, the common Bengal bulbul, 

120. Pycnongitjs pygosus, Ilodys (II. 93), which docs not 
penetrate to the interior of the hills, and is rare even in the neighbour- 
hood of Kotegurh. 

Several other species of this family are also found near the plains, 
but very few extend to the interior of the hills. I may mention 

121. Oriolus kuni)oo, # Sy Ices, (IT. 107) and 

122. Oriolus melanooephalus, Lin., (II 110); both are occa- 
sionally seen between Kotegurh and Kampoor and in the Kulu valley, 

Ibis, 1S67, p. 10, Blytb says it only differs from O. galbula, by its larger and 
differently shaped bill, and in having some black feathers posterior to the eye. 
(Feb. 1868). Olv;.;; ;;;-y ; ;vgvX- ; '/ ; 2'^ • 
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but generally only between 4 and 5,000 feet ; the former has been seen 
solitary at Gaora up to 9,000 feet, and is common in Kashmir. I also 
received a specimen of 

123. O mold's Traillii, F i </., (II. 112), from near Kotegurh, but 
have not myself observed this species. 

XX. Fam. SYLYIIDM. 

124. Copsychus saularis, L inn., (II. 114), is common in the 
lower hills about Belaspoor, also in Cliamba and in Kulu, but is very 
rarely met in the Sutlej valley, even about Kotegurh, or farther to 
east of this station. 

125. Thamnobia Oambatensis, Lath (II. 122). 

The male has the lower plumage shining bluish black, the tail 
is darker than the wings, being more brown, and the feathers of the 
former are obsoletely barred with dull cross lines; the edges of the 
outer webs of most of the tail and also of the wing-feathers have a 
metallic lustre. 

Female ; wings and tail are darker brown than the upper plumage, 
the lower being light brown, much paler on the throat and on the sides 
of the neck, the ear coverts being generally somewhat rufous. 

This robin is also much more common in the more western portion 
of the hills and in Kulu than it is in the Sutlej valley, except in the 
autumn, when it descends to the lower hills near Belaspoor ; it 
chielly frequents bushes and low woods; feeding on insects, for which 
it generally searches on the ground in the neighbourhood of streams. 

126. Patrincola caprata, Linn . (II. 123). The female is in 
summer plumage uniformly brown, paler or sooty brown below, 
albescent on the throat and on the lores, rufescent towards the vent ; 
the lower tail coverts being almost white, the upper rufous ; there are 
also usually some traces of white on the uppermost wing coverts, &c. 

Common all through the Sutlej valley up to Nachar, hut seldom 
farther to east above elevations of 8,000 feet. 

127. Patrincola inmca, B l y th , (II. 124) ; the winter plumage 
is much softer and is assumed about October, before the birds retire 
to the plains. The species occurs with the former, and generally 
agrees with it in habits. Young birds are extremely variable in 
colouring. 
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128. Patrincola ferrea, Ho'dgs, (II. 127). 

Old male ; the ashy above is sometimes quite uniform, without 

any black streaks ; below tbe white is either pure or somewhat 
ashy on the breast, very rarely is there any rufescent tinge traceable. 

In the old female all the brown plumage above is edged paler; 
there is scarcely a trace of a white wing spot ; the tail feathers are 
on their outer webs mostly ferruginous ; the lower plumage is albescent, 
with a slight rufous tint, pure white on the chin and the throat. 

The young male has all the feathers above dark blackish brown, with 
pale brown or fulvous central streaks, the wing coverts and tertiaries 
broadly edged and tipped with the same colour, more ferruginous on 
the back and upper tail coverts ; below whitish, dashed all over with 
dusky, purer white on the throat and towards the lower tail -coverts ; 
tail black as in the old male, but the white on the outer webs passes 
towards the tips into pale rufescent. 

The young female is like the young male, the general plumage is 
only somewhat more brown, and all the pale and white streaks or 
edgings are much more rufous and almost purely ferruginous on the 
upper tail coverts and on the tail ; below whitish on the throat, the rest 
of the plumage with a distinct ferruginous tint. 

The young birds appear to assume the plumage of the old ones 
before they retire to the plains, for I found them changing the 
same already towards the end of August. 

Common with the previous species, and usually seen about Okini, 
where it also breeds. 

The form of the beak of J? air incola is more like that of Siphia or 
Erythrosterna than that of any species of the Sylvtidje, and in their 
habits they much more resemble the previous birds. The place 
assigned to Eatrincola in this family does not, therefore, appear to 
be quite a natural one. 

129. Saxioola leu curoides, Guerin , (II. 180), and 

180. Saxioola picata, Goal d \ ( B l yth , II. 181), have been ob- 
served towards the end of October in the lower hills about Belaspoor, 
Simla and Kotegurh. 

181. Saxioola oenantiie, Z/inn , (XL 182), generally retires also 

during the winter to the plains. The only species which occasionally, 
during the cold weather, remains in the Kulu valley and near Kotegurh 
is the next one, 0, 
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132. Saxicola deserti, Biig>jp. } (II. 132). Tlae middle portions 
of all the wing feathers, except the one or two last tertiaries, are white, 
■becoming purer towards the secondaries ; back and scapulars are more 
or less pale white, often with a rufous tinge ; the longer feathers of 
the upper tail coverts are also somewhat rufous. All the black on the 
throat, sides, neck, the wings and the tail, is pure in summer, 
but rather brownish in winter. 

In the female the head and the neck above are more uniform light 
brown, with a slight ashy tint ; back less rufous, wings and tail of the 
same brown colour as has the male in winter ; below uniform pale 
brown, albescent on the throat and vent, with no black whatever. 

This species is one of the most common birds all through western 
Tibet ; it migrates to the plains of Northern India in winter. 

A large number of species of RuTiciLLiNiE Inhabits W. Tibet 
and Central Asia during the summer. I may mention A. fhamieum 
Linn . , R. mfiventris , Vieil ., R. eryblirogastm , Guldenst , and others. All 
these species migrate in winter to the plains, but their stay in the 
Sutlej valley must be a very short one. I defer any remarks on these 
species, as I hope to make farther additions to my materials on the 
Tibetan fauna, and publish the results separately. The only species 
which is found common in the eastern parts of the Sutlej valley, though 
generally only on the Tibetan side of the Central Himalayan range, is 

133, Rtjticilla cjertjleocephala, Vi < 7 . (II* 141). 

In old males the white edgings of the secondaries are soon worn off 
and disappear *, a white wing patch is chiefly formed by a portion of 
the scapulars and the posterior wing coverts. The margins of the inner 
webs of all the wing feathers are pale, purer towards the tertiaries. 

Hr. J erdon supposes, that the female* is coloured similarly to the 
male, which is not exactly the case, so far at least as the summer 
plumage is concerned. Old females, shot about the end of July 
1866, are above uniformly light brown with a slight olivaceous 
tinge, the feathers on the head are centrally streaked dusky ; the 
posterior part of the rump - and especially the upper tail-coverts are 
ferruginous, wings and tail dusky brown, the leathers of the former 
externally edged pale, the outer tail-feathers margined rufous on their 
basal half; the wing coverts are edged and tipped whitish. Below 
# See also Blyth in Ibis, 1867, p. 15. 
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much paler brown, albescent towards the vent and lower tail coverts 
which are white with brownish quills ; thigh coverts brown. Bill 
and legs black, the latter iricl dark brown. 

The young bird has the general brownish colour of the female, but is 
above and below spotted with whitish, each of the feathers being 
centrally on the terminal half white, the tip itself, however, blackish ; 
upper tail coverts ferruginous, less in the male, a little more dis- 
tinct in the young female. The young male has the wings and tail 
blackish brown* the wing coverts broadly tipped and the tertiaries, 
margined with pale white ; towards the tips a little rufescent. In the 
young female, the wings and tail are rather sooty brown, and all the 
edgings have a distinct ferruginous tint. Bill and legs blackish brown 
in young males, and light brown in young females. 

Tiiis species occurs plentifully, beyond Pangi and about Chini, 
generally on small streams, it also breeds here; it is also common 
in Spiti, Lakul and southern Karnag, wherever any brushwood 
exists. 

184. C ii jem o rrorit is (Euticilla) fuligixosa, Vi g. (1. 142). This 
species ought to be placed in Ghcemorrornis and not in Euticilla , the 
beak being towards the tip much stouter and more evenly curved in 
the previous genus, while in Euticilla it is more straight and slender. 
In habits the present species also perfectly resembles the next one, 
both being generally found near the rapids or waterfalls of mountain 
streams. Old males are occasionally seen with a few feathers of pure 
white on the top of the head, and thus likewise recalling the charac- 
teristic colouring on the head of Qhami. leucoeejjhala , Vig . In the old 
female only the tips of most the wing coverts are usually white ; the 
primaries are externally edged pale, round the bill the white has a 
distinct rufous tint ; the outer tail feathers are white nearly up to the 
tip, it being grey, this colour gradually increasing until the central 
feathers become nearly wholly grey, except at the base which always 
remains white. 

The young bird resembles the female in the general ashy colouring, 
the plumage is spotted, the white spots below being however 
larger, and the feathers centrally, towards the tips, streaked white ; 
the tertiaries and most of the longer wing coverts are tipped 
with rufous, which is specially distinct on the external margins. In 
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* the young male all the edges on the outer webs of the wing feathers 
are bluish, the general colour i’s dark ashy brown ; the tail often 
has the white on the base ferruginous, which is in the young female 
rather mixed with dusky, the general colouring of the plumage above 
being greyish brown, and the external edges of the wings slightly 
ferruginous, not bluish. Young males , shot in November, very closely 
resembled the old ones, except that the general dark eyaneous colour- 
ing and the ferruginous on the tail were not equally pure. 

Very common all through the Sutlej valley from about 8,000 feet 
up to 18,000 feet ; it is plentiful about Ohini and can be seen almost in 
every ravine. I found it, as also But. rufiventris , breeding near Losar 
in the Spiti valley on an elevation' of 18,000 feet. It lives here 
during the summer, but migrates to the lower hills about October, 
when the young birds are full grown. 

135. Chzemorrornis letjcocephala, Vig. (II. 148). The female 
is duller black, than the male, especially on the rump and belly, the 
black feathers only being tipped pale rufous ; the posterior vent and 
the tail-coverts are pale ferruginous ; tail itself chesnut ; in all other 
respects of colouring, male and female are similar. 

Common all through the N. W. Himalayas, extending from the 
lower wooded ranges far into Tibet and probably into Central Asia. 
When I crossed the Lanier pass (somewhat above 20,000 feet) in 
Rupslm, the only bird, besides Otocomis penicillata , which I have seen 
the next morning upon an elevation of about 17,500 feet, was this 
species. I have observed several specimens, but it is not likely, that they 
were breeding, for the temperature certainly must fall here to, or 
below the freezing point of water, every flight all through the year. 
During the cold weather, the species migrates partially to the low 
Himalayan ranges, partially to the plains of Northern India. 

186. Larvivoiia oyana, Bodgs, (II. 145), is a rare bird in the 
Sutlej valley and does not go eastwards beyond Naehar. It chiefly 
frequents low woods between 4 and 7,000 feet. The general colouring 
very much recalls that of Silt a Himdayana . 

187. Jantiiia cyanura, P alia s (II. 146). The female has (in 
winter plumage) a narrow supereiliar stripe ; the external edges of all 
the wing feathers are of a similar pale greenish, or olive brown colour 
as is likewise the upper plumage of the head, the scapulars and the 
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back. This species does not occur in summer to the west of Nachar 
and not below 8,000 feet. It breeds near Ohini and even here almost 
only near the limit of trees at about 12,000 feet. It is often seen 
about Korzog in Eupshu, on an elevation of between 15 and 16,000 
feet. During the cold weather * it is tolerably common about Kotegurh 
and occasionally also about Simla. 

138. Tak-sioer oiirysjeus, II 6 d g s. (II, 149). Only one specimen 
was procured in winter at Kotegurh, it is a female and somewhat 
smaller, than the measurement given by Dr. J erdo n, the wing being 
only 2 1 inches and the tail hardly 2 inches ; I have never met the 
species on my summer visits to the Sutlej valley, or in W. Tibet. 

139. Calliope pectgralis, Gould (II. 150). The young bird 
is above dark drown, the feathers being centrally streaked pale yellow ; 
wings brown, wing coverts tipped and edged externally with slight 
rufeseent, upper tail coverts with a ferruginous tint ; tail brown, except 
on the four central feathers, being white at the base and tipped whitish or 
pale rufeseent ; superciliar stripe pale, scarcely traceable ; below dull 
white, all the feathers on the chin, throat and the breast margined 
dusky. 

Rare in the eastern parts of the valley, generally frequenting brush- 
woods ; migrates to Tibet and Central Asia during tbe summer. 

140. Cyaneclfla suecica, Z i n n. (II. 152), is not very rare about 
the end of October in the lower and western parts of the valle}^. I found 
it breeding in little Tibet, where it appears to be common during 
the hot season. The young birds are almost identical in colouring 
with those of Calliope pectoralis, except that the ferruginous on the 
base of the tail and the whitish tips of the last species are wanting. 

As there are in the interior of the hills no extensive grassy places 
or swamps along the Sutlej, representatives of the sub-families cala- 
MoiiERPiNiE and drymoicinje are consequently very rare, and only of 
the latter sub-family the next species, 

141. Suya CRiNiGER, H od g s. (II. 188), is rather a common bird, 
being found on grassy slopes all through, the lower ranges of the hills, 
but it does not go very far into the interior. 

The wide separation of Eurycercus ( LaticiUa , Blyth) from these 
birds appears almost a too forcible one. piiylloscopinjs are com- 
paratively very numerous, but their determinations are in many 
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respects still deficient and very difficult. In West Tibet I have 
procured several peculiar and apparently new species which no doubt 
visit northern India during the cold weather, but as they have not 
been yet obtained here, I intend to give of them a more detailed 
account at some future occasion. At the present I shall only 
mention a few of the better known species. 

142. Neornis flavolivacea, If o cl cj s. (II. 188); rare about 
Nachar and Chini between 6 and 10,000 feet ; at the latter locality 
I generally found it between apricot trees. J e rd o n (III. 872) quotes 
Bly i h ’ s supposition as to the identity of this species with lloromls 
fu Mginiventer , * Ho d g s. 

143. Phylloscopus trociiiltjs, L i n n. (II. 192), is common all 
through the Sutlej valley, between elevations of 5 and 11,000 feet ; it 
breeds near Chini. 

144. Phylloscopus viridanus, Blijth , (II. 193) and 

145. Phylloscopus affinis, Tick. (11.194), are comparatively 
rare, hut both of them are during the summer more common in W. 
and central Tibet. The latter species is exceedingly like the European 
JPh. sihilalrix and perhaps identical with it. 

146. Pii ylloscopu s ? sp. I procured one specimen of an apparently 
new species near Nachar ; it is not in very good preservation, but 
the attention of any future traveller may be directed to it by the 
following short description. 

Above uniform olivaceous brown with a slight rufous tint, especially 
on the back and on the outer webs of the wing feathers; wings and 
tail dusky ; below albescent, purer on the chin and throat, towards 
the lower tail coverts with a gradually increasing rufous tinge ; lores 
dusky, supereilium pale-whitish, front edges of wings and lower wing 
coverts white, with a slight yellow tint; wings 2|- inch ; tail inch. 
In general colouring, this species resembles Phyllopneiisle rama, f 
Sykes j but it is decidedly smaller. 

147. R eg uloides occipitalis, J g r d., (II. 196), rare about Chini, 

148. Regul. trooiiiloides, Su n (II. 196) is common all through 
the valley from Kotegurh to Chini, where it breeds between 9,000 
and 10,000 feet. 
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149. Regul. proregulus, P all, (II. 197) ; Regul. chloronotus 
Ho d g s. (III. 873) is not very rare about Chilli, where it breeds. 
I met with young birds in the beginning of August. 

150. Culicipeta Buekii, £ u r t., (II. 199), not common in the 
lower hills between Simla and Naehar, but I have not seen it further to 
east nor on elevations exceeding 8,000 feet. 

151. Abrornis xantiiosciiistos. II o d g s., (II. 202) , is the only 
common species of this genus found on elevations between 3,000 
and 9,000 feet; it also occurs in eastern Kashmir, especially near 
Kishtwar. 

152. Reg ulus Himalayensis,^ Blytli , (XL 206^). 

The black streak on either side of the crest is very distinct in 
winter. The lores, and a streak passing above the upper mandible 
and connecting both eyes is almost purely white ; the tertiaries are 
tipped pale. 

I procured this species only through my shikaries at Kotegurh, the 
specimens were shot early in the spring and in winter ; I met with it, 
however, during the summer in the Indus valley of W. Tibet j it 
breeds no doubt here as well as in other parts of Central Asia. 

The female has the top of the head uniform pale yellow without 
any flame colour. 

153. Hknicurus maculates, Vi y., (II. 212). The young bird 
has the head, neck, back, scapulars, throat and breast sooty brown, 
the feathers on the throat and breast centrally streaked paler ; 
abdomen, wings, belly and tail as in the old bird ; the former 
does not assume its full plumage till the next spring or very late in 
the season ; in some of the birds tlie white spots begin to shew 
themselves in October, but the feathers on the back want the pure 
black colour of the old bird. Common all through the valley on 
elevations from 5.000 to 12,000 feet, but does not go eastwards of 
the large forests, into the Tibetan climate proper. 

154. Himouiius ScouLEiipf Vi y., (II. 214), is more confined to 
the hills of the outer ranges, but not uncommonly seen up to 8,000 
feet. 

: * Mr. v. 7? o cl z cl n of Vienna informs me, that he compared the Himalayan 

specimens with several European ones* and is unable to detect any sufficiently 
characteristic distinctions. Botli may therefore be. proved to be identical. 

f lien, nig ri irons is stated by B l yt h to be a young specimen of this species 
Ibis, 1867, ,p. 29. 
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I have already remarked, that Uyclrobata would seem to be more 
correctly classed here, instead of in the family Turdid2e. 

None of tlie true motacillinje are, during the summer, very 
common in the Sutlej valley, for most of the species generally proceed 
further north and eastwards, into Tibet and Central Asia. I procured 
a few of them through my shikarees at Kotegurh in April and May, 
and others myself when travelling through the valley proceeding to 
or returning from Tibet. The most common species are : — * 

155. Motaoilla Maderaspatana, B r i s s., (11.217) being occa- 
sionally seen also in summer near Chini. 

156. Motacilla PBiisoNATA, Gould , (III. 878, M. dukiitjxensis, 
Sykes , II. 218), is very rare in summer as likewise the two following ; — 

157. Col abates sulphurea, B ec k s t (II. 220) and 

158. Budytes viilidis, G m e l. (II. 222). 

159. Budytes citreoloides, H o dg s., (III. 873), is especially com- 
mon beyond Chini, towards the Tibetan frontier, as also in Lahul and 
north of Kish t war. Budytes Rayi of Europe occurs in Kashmir, but I 
have not met with it further eastwards. 

160. Nemoricola indica, Gmel ., (II. 226), has been siiot near 
Kotegurh in April, and I also obtained a specimen in August 1865 
near Suroo in the Dr as district, N. E. of Kashmir.* 

The following species, including the so-called Pipits, do not seem 
to be naturally classed with the motacillinje. The great differences 
which exists in the form of the bill, in the plumage, in their 
habits &e., would seem to justify the formation of a separate 
subfamily, being rather more allied to the alaudinas, than to the 

3VI OTA CILLINiE . 

161. Pipastes maculates, Ko dgs ., (HI. 878,) I have only met 
with this species in the lower hills, but it breeds in W. Tibet. 
It was observed by me' on one or two occasions in the Indus valley, 
W. of Lei, in company with the next one. 

162. . Pipastes arbobeus, Bee h., (II. 229), not common in W, 
Tibet and Kashmir ; about October it may be seen in the low hills 
near Kangra and Belaspoor. The following species, 

168. Corydalla Richardi, V ieil l., (II. 281), 

164. Corydalla rueula, Vie ill., (II. 282), 

. Blyth (Ibis 1867, p> 31) says that it is also found near Pekin, 
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165. Agr-odoma sordida, E up. , (II. 286), 

166. Anthus cervinus, E all ., (II. 287), 

167. Heterura sylyana, Hodg s., (289) also occur during the 
sm mner months in the Sutlej valley, but they are generally confined to 
the lower western portions of it, and do not usually migrate further east- 
wards than Nachar. The elevations upon which they are- found lie 
between 2,000 and 6,000 feet. In cases of the absence of grassy and 
shrubby slopes they are very seldom met with in the denser pine for- 
ests. The Agrod. sordida breeds at Kotegurli, and the Met. sylvana is 
occasionally seen near Ohini, where it also breeds. It is the only 
species which is more common in the valley, and sometimes even 
remains during the winter in the neighbourhood of Kotegurli and 
Simla. All the- other species- migrate at the beginning of the cold 
weather to the plains of Northern India, or to the Dhoons of the Sub- 
Himalayan hills. 

XXI. Fam. AMEELLWM 

168. Pteruthius erythkopterus, . Vi§^ ( 11 . 245 ). 

It almost appears, to be a very unnatural separation to remove from 
each other the genera Ethenithius and LmiiuSy under the last of which 
P. erylJiropterus has originally been described. The species seems 
to combine the characters of Lctnius and Tephrodornis , possessing the 
shape of the bill of the- former and the short tail of the latter. 

Male ; some of the ashy feathers on the back are often tipped black . 5 
the primaries and secondaries and their coverts are shining black 
on the outer, dull black on the inner-webs ; the quills, beginning 
at the third primary, are tipped white on the inner webs, the white 
increasing up to the sixth primary, then again decreasing, until 
it disappears on the last secondary ; a wdiite wing patch is formed 
by the basal half of the inner webs of all the secondaries and of the 
primaries, with tlie exception of the first primary. Below white, all the 
feathers dark slaty at their bases, abdomen of a light lie shy colour, 
under tail coverts pure white. The tips of the tail feathers are 
distinctly mucronate, and have sometimes traces of golden yellow. 

The female has tlie tertiaries somewhat duller chesnut ; only the 
two central tail feathers are wholly dingy green, the others mostly 
black, greenish on the outer webs and tipped yellow, which increases 
towards the outermost pair. 

7 



50 


Ornithological Observations in the Sutlej valley , [No. 1, 

This species is occasionally in the spring seen about Kotegurb, and 
as far east as Naehar, the highest elevations, at which I observed 
it near Serahan, lying between 9,000 and 10,000 feet; it is, however, 
always a rare bird in this portion of the hills. 

169. Allotrius* sp., the following is a short description. Head 
slaty, rest of upper plumage greenish, wings dusky on the inner webs, 
coverts of the primaries black ; lateral tail feathers pale on the outer 
webs, darker on the inner, tipped greenish white ; chin, throat and 
breast greyish white, abdomen and vent light green, especially on 
the sides ; length of wing 2 J inches ; tail 2 inches. 

The female seems only to differ by having the head above greenish 
grey, instead of pure slaty, and in having the coverts of the secondaries 
tipped pale yellow ; the tail is greyish green, the outer feathers tipped 
dull whitish. Only three specimens were shot, in February 1867, in 
the southern part of Kulu. 

170. Siva strigula, Hodg s. (II. 252). The yellow on the crest 
and below is paler in the female, than in the male ; the back is some- 
what ashy in the former, the black spot on the .throat smaller and 
the central tail feathers more tipped yellow, while in the male the 
tail feathers are often nearly all black, being chesnut on the inner, 
basal half, not outer as stated by J e r el o n. 

The young bird scarcely differs from the old one, except that its 
plumage above, on the back, wings and on the tail is a little more 
ashy, the dusky spots on the throat being at the same time very small. 

This species in summer frequents thick forests, between 6,000 to 9,000 
feet, all along the elevated range from Simla to Naehar; it is in 
general rare and only in winter more common about Kotegurh. 

171. Proparus (Siva?) vinipectus, JEoclys. (II. 257). The 
ear-coverts are darker brown than the head and nape ; the white 
stripe, extending from the eye to the nape, is above bordered with 
some blackish feathers ; lores black, back pale brown, rump and upper 
tail coverts lighter and rusty, longer wing coverts bright rusty. The 
tipper mandible has a very small and shallow, hut a traceable notch, 
the bill is, however, in every other respect exactly like in Siva , the 

# Tibs is Allotrius mnthochloms , Ho Mg s. which J erd o n identifies with A, 
melmwUs , the present species being, however, certainly a distinct bird. Gould’s 
figure in <e Birds of Asia” pt. VIII. is correct. Allotrius can only be considered 
as a subgenerio division of Pthencthius. 
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only difference from this germs probably consisting in the- greater 
length of the hind claw, which is in reality almost a trifling distinc- 
tion, when compared with other generic characters. The differences 
of Proparus from Par us are on the contrary much greater, because 
the bill is in the latter genus more distinctly conical and the nostrils 
covered, while in Siva or Proparus the hill is laterally rather 
compressed, lengthened, and the nostrils uncovered. With regard to 
this point as well as to the coloration of the wings, the habits, &c. there 
appears to he a marked relation of the species of Siva and Proparus 
to those of Garrulax and Trochalopteron . I only procured at the end 
of August 1866 two specimens of Pro. vinipectus at a^helght of 8,000 
feet on the Matiana hill, beyond Simla ; it appears tojbe very rare, and 
would seem chiefly to frequent in summer thick pine-forests, in 
company of Siva strigula. 

172. Zostjsrops p alpe b rosus, Temm ., (II. 265) is very common 

all through the valley, as far as any rich arboreal vegetation exists • it 
ranges up to elevations of 12,000 feet, breeds about Chini, but retires 
to the plains in winter. 

173. Sylviparus modestus, B tort. (If. 267). Male in summer 
above olive green, brighter on the abdomen, on the upper tail-coverts 
and on the forehead ; the feathers on the head have black quills * an 
indistinct supercilium, round the eye and the ear-coverts are pale 
greenish yellow ; on the lores arid beneath the plumage is whitish, slight- 
ly tinged with greenish yellow, especially on the breast ; wings and tail 
blackish, externally edged with yellowish green, which is brighter 
towards the tips of the secondaries, as also on all the coverts and on the 
front edges of the wings. Some of the last primaries and the secon- 
daries are usually tipped white ; the tail is emarginated in the 
middle and all the feathers are slightly mueronate. 

The female has the forehead ancl the plumage below pale white. 

The species is in summer common oil the apricot trees about Pangi 
and Ghini, but I have not noticed it any where else in the valley. It 
is said occasionally to remain at Kotegurh during the winter. 

The hill of Sylviparus resembles in many respects that of Carduelis, 
and the feet are as stout as in Munia , the general coloration is that 
of Zoster ops ; thus the genus represents a remarkable transitional 
type. 


o i n m 


52 


Ornithological Observations in the Sutlej valley, ["Ho. 1 5 

174. Cepiialopyres flammiceps, B u r (II. 267), is still rarer 
than the last .species, and is to he found only between elevations of 
3,000 and 7,000 feet ; it does not go eastwards beyond Wangtii bridge. 

Sub-family, PAPINAS. 

175. ^Sgithalisous eRyt iirocepii ales, Vie/., (IT. 270). 

176. Jjophophanes melanolophus, V ig. y (II. 273). 

177. Loiipophanes rufonegiialis, B l y t h , (II. 274). 

178. Pares monticules, Vig (277). 

179. Pares cinereus, V i e i l (II. 278). 

_A11 these species, except the last one, are very common in the valley 
on elevations between 4,000 and 12,000 feet. The AS. erylhrocephalus 
is occasionally met with migrating- from one elevated portion of the 
valley to a lower locality, and vice versa. I found the birds in large 
numbers moving about in the morning hours, generally associated 
with Abrornis x-mthoecJiidos, Mmcicapula super cil iaris, Pitta Hi- 
malayana, and other species. The same observation I have made 
previously in t hamba and in other parts of the hills. 

The species of Lophopl anes prefer in summer higher situated pine 
and cedar-forests, while those of Pams are more commonly seen on 
the open places and on apricot trees in the gardens, &c . P. cinerevs 
is by far not so common on this side of the snowy ranges, as it is in 
Kashmir and in little Tibet. It is the only species which goes farthest 
to north and extends into Tibet, although most of the others remain 
during the winter in the less frigid portions of the interior valleys, 
and only seldom migrate to the plains. 

180. Machlolophes xantiiogenys, Vi p., (II. 279), was only pro- 

cured in winter at Kotegurh and appears to be even at this time of 
the year very rare. The yellow patches on the nape and the sides of 
the head are very pale in winter and there are occasionally even some 
whitish feathers on the top of the head. The coloration of this and the 
allied species is extremely like that of P. monticulus , and thus Macldo - 
lojphus may properly be considered as a transitional form between 
JL oph opli anes and Par us. iVVVVPffi 

Sub-fanny, ACGEHTORINJE. 

181. Accentor altaicus, B r a n cl t, (II. 287). The feathers on 
the bead, nape and neck are centrally streaked dusky, those of the 
back and of the scapulars are centrally broadly tipped blackish brown, 
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and of the same colour are the tertiaries, being to argined with light 
rufous brown. A rather dark streak extends from the lores below the 
eye; the ear-eoverts have a slight ■rufous tinge; the lower tail-coverts 
are dark brown, margined with pure white. 

This species inhabits during the summer Tibet and Central Asia and 
comes in winter to the Sub-Himalayan ranges. The largest specimen, 
which was procured at Kotegurh last year in winter, measures 8'1- 
inches on the wings, tail 2| and the total length could not have been 
much under T inches, the specimen having thus fully the size of A. 
ntyKtlemis, II o d g s. 

182. Accentor strophiatcs, II o d g s. b (II. 287). The general 
colour above is rather olivaceous brown, with a slight rufous tint on 
the back, wings and tail are dusky brown ; the white tips on the 
wing coverts are sometimes scarcely traceable. 

This species is likewise an inhabitant of Central Asia; I do not 
remember it even from W. Tibet, although it is probably to he found 
there, for it occasionally comes in winter to Kotegurh and to other 
Cis- Himalayan parts of the Sutlej valley. 

183. Accentor Huttoni, Moore , (II. 288). The pale line 
extending downwards from the base of the lower mandible is sometimes 
very indistinct ; the black on the throat is below occasionally margined 
with a whitish, pale line. 

Only a winter visitant to the lower ranges of the N. W. Himalayas, 
and common at that season about Simla and Kotegurh. 

184. Accentor rubecueoides, R o d g s. ( 11.283). The general 
brown hue above is much paler in summer than in winter, but the 
ferruginous on the breast is brighter in summer. 

This species is common in W. Tibet, of which it generally is 
a permanent inhabitant. It seems very rarely to visit the plains of 
Northern India, and even the lesser ranges of the N. W. Himalayas ; 
only one specimen was shot near Kampoor during the winter of 1865- 
1866. 

I have also procured in W, Tibet one apparently new species of 
Accentor and another probably belonging to the type of Acc. modular is 
which has been called Iharrhaleus, but I have not yet succeeded in 
obtaining them on this side of the Himalayas; they may, therefore, 
better be treated subsequently with the* Tibetan fauna. 
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XXII. Family CORVID JE. 

185. Con yus TIBET anus ; Ho cl g s, : (II. 294). This, so called, 
species is common in summer all through W. Tibet and only very 
few birds come down in winter to Kulu and the Sutlej valley, near 
Kotegurh, but it is said to be abundant at that season in the neigh- 
bourhood of Chini. Althoug’h generally supposed to be a good 
species* Dr. J erdon includes it, and I believe very properly, in the 
list of the doubtful ones. .The only difference, from the European Cor . 
corax, is its occasional somewhat larger size, but this is far from 
constant. I obtained in Spiti several specimens which evidently 
appear to belong to the same species, and they are by no means larger 
than true C. corax . Some do not even appear to equal the largest 
measurements of C. cor arc, hut as these had been taken only from 
dried specimens, I will not absolutely rely upon them, especially as 
I hope to settle that point more carefully on ray next visit to Tibet. 

186. Corvus culminatus, S y 7c e s, (IT 295), is only to be found 
in the lower hills and generally retires to the plains for the winter. 

187. Corvus intermedius, A d a m s, (11.29), is most common 
all through the N. W, Himalayas ; in W. Tibet it was found by me 
only W. of Lei, about Kargil, Dras and towards Skardo. During 
the summer it is the only species met with about Chini and in the 
eastern portions of the Sutlej valley. 

The usual measurements are; total length 18 — 20 inches, length, of 
wing 12-18 inches, tail 8-8 J inches, length of bill 21-2 J- inches, height 
of the same about inches. 

18S. Corvus splendens, Vie ill., (II. 298), is very seldom scon 
to the east of Kotegurh, and only near the villages* 

189. Nucifraga nEMisPiLA.f Fig. (II. 804), js very common all 
through the forests of the valley, from low elevations to the limit of 
trees, and from Simla to Chini. 

190. Nucifraga multimaculata, Goul d, (II. 804). I procured 

* Ibis 1867, p. 34. Mr. Blyth still considers the species as distinct from 
C. comic . When lately in London ho shewed me a large specimen of this 
species, sent from the Himalayas, but I confess that I have seen in the 
Museums at Munich, Berlin and Vienna quite as large specimens of the 
European 0. cornx. I do not think that they are distinct species, (Feb. 1868.) 

f The plumage of this species is very variable. I obtained specimens which 
have very few "and almost not. traceable white spots. The N. immaadata , 
which B l y t h (Ibis, 1867, p. 36) calls an unspotted species from Nepal appears 
to me rather doubtful (Feb. 1868.) 
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a specimen of this species in October 1865 on an elevated point beyond 
Belaspoor, and found it tolerably common in the pine and cedar 
forests near Kistwar and Budrawar. The species very much resembles 
the European N. cariocataclhes* only that the white blotches are 
somewhat larger and perhaps more numerous, the quills and the two 
central tail feathers are usually tipped white ; the plumage above also 
appears to be darker, than it is in European specimens. 

191. Gaiujlxjs bispecularis, Vig. (II. 307), and 

192. Garrulus LANOEOLATus, Vig. (11.308), are both common, 
but tlie latter is more confined to the lower ranges about Simla while 
the former occurs much further to North, and in the interior of the 
hills, it is occasionally seen about Cliini ; both species are also common 
at Kotegurh in winter. 

193. IJ.ro cxss a ocoypitalis, E ly th, (II. 809, U. sinensis , and III. 

873) . This is the only common species of Urocissa occurring in the 4 
Sutlej valley, I never have observed the IL cucullata , Gould , noticed 
by Dr. J cr don (III. 878) as distinct from V. Jlavirostris of Sikkim. 

194. Dendrocitta rupa, Scop. (II. 814), and 

195. Dend, II i m a l ay ana, Ely tli, (III. 816, No. 676, and III. 

874) , are both, only found in the lower hills between 2 and 5,000 feet, 
the last one occasionally occurs up to 7,000 feet ; but very seldom in 
the interior of the hills ; both are also met with in Southern Kashmir. 

196. Eregilxjs II imalayan us, ^ G o u l d, (II. 319), is rare during 
the summer in the neighbourhood of Chini and only on elevations oi 
and above 11,000 feet; it is, however, more common in these parts 
during the cold weather ; most of the birds live in summer in the 
Spiti valley, Tibet, and probably all through Central Asia, extending 
into Siberia, but I have nowhere in western Tibet seen them in large 
numbers ; in Spiti, I have generally observed them at elevations from 
18,000 to 15,000 feet. They live in pairs or three or four together, 
and at some distance from villages, being apparently very shy. 

* I do not think that this is distinct fvomFreg. gmcutus. L. Gould says that 
the Himalayan species has a larger beak, bub when lately in Vienna I have compar- 
ed my specimens with the European oiies and found, a specimen from Savoy had 
a longer and stronger bill, than either of my Himalayan ones ; size and colour do 
not offer any distinctions. I strongly believe that the Himalayan bird is 
not specifically distinct from the European (Feb. 1868.) 
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197, Pyrrhocorax alfinus,* Vi e i 1 1, (II, 819), is in summer spread 
all over western Tibet, including the Spiti valley, the eastern districts of 
Kiinawar, c%e., hut migrates in winter to the lower ranges and valleys 
of the Himalaya, being in the- cold weather specially common in Knlii. 
In its habits it is altogether the reverse from the last species, being 
very social and generally the first, and often the only, visitor to 
the camp of the traveller in Spiti or Lad ale ; it is here quite as 
familiar and quite as noisy in the neighbourhood of villages and 
camping grounds as the Gorvus splendens throughout India. 

Loth this and the former species breed in holes of rocks. 

XXIII. Fam, STUffllDJE. 

198-199, Stuunus vulgaris, L i #■»., (II. 821), and St. unicolor 
(II. 322), have been both procured on the Sutlej to the north of 
Belaspoor, they were most probably migrating from Kashmir, where 
they are very abundant, especially near the Wollar lake. 

200. Acridotiieres trlstis, Linn. (II. 825) is common in the 
lower hills and valleys, hut never approaches the northern regions 
bordering on the Tibetan frontiers. In the Sutlej valley, it is not seen 
much farther beyond Kampoor, .or above elevations of: 5,500 feet, tire last 
and highest limit of growth of the Ficus reUgiosa; it is also very common 
in Kulu and all through the western hills extending into Kashmir. 

201. Tgmenuciius pagkxdarum, Gmeh (II. 829); common in the 
lower hills in the autumn ; I found it also abundant in May about 
Suket and other places, where it breeds in holes of trees. It was as- 
sociated on the pasture-grounds with the previous and the next species. 

202. Pastor rosktjs, Linn,, (II. 838). It is very probable that 
this' species breeds in the lower hills of the Himalayas. 

XX IT. Fam . FEIN GJLL1DJE. 

208. Munia Malabarioa, Linn,, (II. 857); common in the 
lower hills and not ascending elevations above 5,000 feet, very seldom 
extending into the interior. 

204. M unia similar, is, n. sp. 

There is another plain coloured species to be found on the lower 

* Lieut. £ e a v a % (Ibis 1867, pp, 137 and 142) has much doubt as to the legs 
of Pyr, alpinns being reel, I believe, that I have distinctly fold him the bill 
is yellow, and the legs are red, there cannot exist any doubt on this point. Cob 
Gottis certainly mistaken in taking the colour of the legs for yellow. 
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ranges of the N. W. Himalaya. It is almost of the same size as the 
Munia. Malabarica, or perhaps a trifle larger, of a uniform rufescent 
brown colour, paler below and dusky on the inner webs of the quills. 
The feet are plumbeous and the claws proportionally somewhat 
longer than in the last species. It has a distinctly more rufescent 
tinge in all its plumage, than the true M. Malabar tea. The only 
specimen which I possess is in a good state of preservation and 
belongs, I believe, to a new species. 

205. Passer indicus, t far'd, and Sell. (II. 862,) is common 
all through the N. W. Himalayas, hut only near. villages or cultivated 
spots. It is during the summer most abundant in the Indus valley 
about Lei, though not a single bird remains here during the winter, 
all migrating either down the valley to the Punjab, or to the lower 
ranges of the Himalayas. 

206. Passer cxnnamomeus, Gould , (II. 365), is plentiful all 
through the valley, but usually found $bove elevations of 6,000 feet, 
it is mostly confined to the jungly districts,* though generally not far 
from villages ; it breeds in holes of trees. 

207. Passer montanus, L in n . (II. 866), is only rarely seen in the 
eastern parts of the valley, near Chini and towards the Chinese 
frontier. 

208. Emberiza cia, L i n n , (II. 371, Emb . Stracheyi , M o o r e , 
372). The general rufescent colour above increases from the hack 
towards the tail ; the longer upper tail coverts are centrally streaked 
black, the two central tail feathers broadly margined with rufescent, 
this colour being much paler in the female ; the two outer tail 
feathers are for nearly the total terminal half white, more so on the 
inner, than on the outer webs ; the Breast is uniform ashy in old males, 
with dusky spots in the females and young birds; the three black 
streaks on the sides of the head are very distinct, the central one 
becoming much narrower towards the nape, while the grey streak is at 
the same time much wider. 

This European species is very common in summer all through the 
N. W. Himalayas on both the Indian and the Tibetan side; in winter 
it mostly remains on the lower southern ranges. 

# Ibis, 1807, p. 42, B l yt h is correct in supposing that it is a tree- and not a 
house-sparrow. 
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209. Emberiza pithyornis, P all., (II. 870) is occasionally sliot 
in winter at Kotegurh, but I have not observed it during the 
summer anywhere in the Sutlej valley. 

210. Emberiza Stewarti, Blyth (II. 374). In the old male 
all the under parts extending from the chest nearly to the lower tail 
coverts are chesnut, mingled with white on the vent, on which some 
of the feathers often have besides a central brown streak ; the 
outer web of the first pair of the outer tail feathers is mostly white. 

In the old female each feather above is centrally and below only 
terminally brown, the rest is light ashy or sometimes fulvous brown, 
internally the feathers are slaty ; chin and throat are whiti g h, vent 
and edgings of the wing coverts somewhat deeper fulvous ; the edgings 
of the tertiaries are broad with a rufous tinge, upper tail-coverts 
almost purely chesnut. There are generally also some traces of 
brown or chesnut on the sides of the breast and on the scapulars. The 
two central tail feathers are broadly margined with rufous, the others 
only slightly so on the outer webs, and besides somewhat paler; 
the two outer tail feathers on each side are near the base black, the 
rest being white except on the black shafts ; of these two outermost 
tail feathers the first one is less black at the base, than the one next 
to it. 

Young females differ from the old ones in having all the fulvous 
brown colour much paler, and whitish. The young males are also very 
like the old ones, only that the brown central streaks on the breast 
and on the head are much narrower, the central tail feathers less 
margined with rufous and more black; the chesnut on the scapulars 
and on the sides of the breast is also somewhat less developed. This 
species occurs in summer in the interior portions of the N. W. Hima- 
laya ; in the Sutlej valley it is scarcely seen west of the Wangtu bridge, 
but it is very common about Chini and farther to east, making a nest 
of coarse grass near the ground in low bushes. I found young birds 
about the middle of June. It is only partially a migratory bird and 
remains in the wooded parts of the valley generally all the year, but 
apparently not in Tibet. 

211. Emberiza fucata, Fall . (II. 375). The grey on the head 
is rather variable, sometimes it is very conspicuous, in other cases 
scarcely traceable ; occasionally some of the feathers on the head are 
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rufous. When I passed through the Sutlej valley at Kotegurh, Eampoor 
and Naehar in June 1866, I have not observed a single specimen of 
this species, but on my return through the same parts in August I 
found the males most abundant, but not a single female. I cannot 
at the present account for the solitary appearance of the former. 

212. Emberiza pusilla, Pall . (II. 876), is very rare at Kotegurh, 
and only to be seen in winter ; I have not noticed it during the 
summer in W. Tibet, it must travel further northwards. 

218. Exjspiza melanocephala, G m e l. -(II 878), is common in 
the low hills about Belaspoor and Kangra. 

214. Melophus melanicterus, G m e l. (II. 881), is generally found, 
on bare slopes of hills or open places, all along the southern ranges of 
the N. W. Himalayas, hut it never approaches the Tibetan climate ; it 
does not go even as far east as Chini, and it is very improbable that it 
inhabits the western parts of Central Asia, although it may be identical 
with the species occurring in China. At Kotegurh it breeds in summer 
during the months of May and June, but it does not remain here in 
winter. 

PRiNOiLUNiE are especially numerous on the lower ranges during the 
cold weather, while in summer they are mostly to be found at greater 
elevations, in western Tibet and in Central Asia. Some of the species 
appear to be, however, permanent inhabitants of the outer ranges. 

215. Hesperiphona icter ioides, Vig. (II. 884). The yellow on the 
back is in the old bird often mingled with some black feathers. The 
young female is like the old one, but the young male has in the first 
winter the whole head with the sides, nape, chin and throat ashy ; the 
rest of the plumage is yellowish green, brighter below ; the primaries, 
secondaries and the tail feathers are black, the tertiaries green on the 
outer webs, black on the inner, all the coverts being greenish. Common 
about Kotegurh and N. of Simla, in summer and winter, at elevations 
of 5,000 to 9,000 feet ; the species does not go far in the interior, at 
least not beyond the limit of the large forests. 

216. Pyrriiula erythrocephaba, Vig . (II. 889); the shining 
blue black feathers on the wings and on the tail care narrowly barred 
across with dull black lines ; the species breeds about Kotegurh between 
6,000 and 8,000 feet, but it is found all through the valley up to the 
limit of the pine and cedar forests ; it is also common in Lahui and 



60 


Ornithological Observations in the Sutlej valley , [No. 1, 

probably migrates much farther to north into Central Asia and Siberia, 
for very large numbers come down each winter to Kulu and the lower 
ranges. 

217. Loxia Himalayana, Hodgs. (II. 393), is only to be found in 
the forests about Ohini and towards the east ; it is rare at Kotegurh 
even in winter, but common in Lahul during the summer. 

218. Carpodaous erythrinus, Fall a s , (II. 398) ; very common, 
on elevations from 7,000 to 14,000 feet, all through the N. W. Hima- 
layas and in Tibet during the summer ; it remains at Kotegurh in 
winter. The different variations of the plumage quite agree with 
Jer don 7 & description. 

219. Propasser rhodochlamys, B r andt 7 (II. 401) is not very 
rarely met with near Kotegurh, though more common about Chini ; 
it breeds in Tibet. 

220. Propasser riiodochrous, Vig , (II. 402). 

The rose colour of the male is in winter on the forehead and on the 
superciliar stripe paler, than on the rump ; the feathers covering the 
nostrils are vinaceous ; the shorter upper tail coverts are bright rosy, 
the longer more dull ; the edges of the outer webs of the wing and 
tail feathers are generally rufous, while in the female they are much 
paler. 

The young male very much resembles the old female, except that 
there are always some rosy feathers on the throat, sides of the neck 
and the front of the head. The species is very rare in summer on 
the lesser ranges and is scarcely seen below 7,000 feet, it is, however, 
more common to the east of Chini, in Spiti and in Lahul, as likewise 
during the winter near Kotegurh and Simla. 

A large apparently new species of Propasser occurs in W. Tibet; 
the length of the wing of the female is 4 \ inches ; it is similarly coloured 
as the female of F. rhodochlamys 7 but the brown longitudinal streaks 
below are comparatively much smaller; I have not been able to 
procure as yet a male specimen of this species, but it is possible that it 
is not different from the last named one. 

221. Pyrrhospxza punicea, Hodgs . (II. 406), comes only occa- 
sionally in winter to Kotegurh and Simla, but is more common eastwards; 
in summer it is found in Spiti and Ladak on elevations of 13,000 to 
17,000 feet, searching after food*at the camping grounds. I found the 
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nest, made of coarse grass, in Bupshn near the Thsomoriri (lake), on 
the ground, in a little bush of the Tibetan furze ; eggs dirty white or 
greenish with some dark brown spots. 

222. Callacantiiis Burtoni, Gould , (II. 407). The entire 
lower plumage is in winter reddish brown, and only the tips of the 
feathers are crimson ; wings and tail are black, the tips of all the wing- 
coverts, all wing-and tail-feathers are white, those on the tertiaries 
slightly tinted with crimson; the three pairs of outer tail feathers 
are terminally white on the inner webs, the white decreasing from the 
outermost, until it becomes reduced on the fourth pair and all the fol- 
lowing feathers to white tip. This rare species is found occasionally in 
winter on the lesser ranges, about Koteguvh and Simla between 
4,000 and 7,000 feet ; in summer it lives in the highest cedar forests 
on the central range of the N. W. Himalayas. I do not remember it 
from Tibet, but it very likely migrates farther to the north of the 
Indus valley in W. Tibet. 

223. Carduelis canigeps, Vi g. (II. 408), common in summer all 
through W. Tibet, wherever any thistles are to be found ; in its babies, 
flight, song and nidifieation it does not differ at all from the European 
Card, elegans. During the cold weather, it is very plentifully met 
with at Koteguvh, near Simla, and all along the hill stations of the 
lesser ranges. 

224. Ciirysomiteis spmon>ES, V i y. (II. 409.) prefers the more 
•wooded districts and is in the lower hills not uncommon even during 
the summer months between 5 and 9,000 feet; it is, however, found 
with the former species also in Spiti and in LaliuL 

225. Metoponia pusilla, Fall., (II. 410). The female has the 
head and ear coverts brown ; there are usually some traces of golden 
yellow on the forehead, specially in very old females ; the throat is 
pale, breast black, but the nape is rather ashy ; in other respects it 
resembles the male. 

This finch conies only in winter to the lesser ranges of the N. W. 
Himalayas ; it breeds east of Chini on elevations of 10,000 feet and 
above, as likewise in Spiti, Lahul and Ladak. I found old nests made 
of thin twigs, laid out with grass and wool, on shrubs or low trees of 
Juniperus excelsa . 
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226. Linota pygmjea, n. sp.* There is another small finch found in 
Ladak and in Bissahir. It is considerably -smaller than Metop . pusilla, 
the wings being only 2-J * the head and nape are blackish brown, ear- 
coverts rufous brown, general plumage above dark brown, the feathers 
being centrally streaked with that colour and broadly margined pale 
fulvous brown ; wings and tail blackish brown; edges of outer webs 
of the primaries and partly also of the secondaries yellow, the entire 
margins of the tertiavies and the tips of the former, as well as the 
tips and outer edges of all the wing coverts are pale rufous brown ; tail 
deeply emarginated in the middle, the external edges for two-thirds 
length from the base yellow, the rest pale rufous; throat slightly 
tinged with yellow, rest of lower plumage light fulvous brown, 
centrally streaked dusky on the breast and upper vent. The bill is 
very small, dusky above, eulmeii distinctly angular, ridged. 

I procured two specimens of this species, one at about 18,000 
feet near the snows above Chini (August, 1866), and one near Padam 
in S. W. Tibet at about 12,000 feet, (September, 1865). I cannot 
identify this species at present with any described by Pallas from 
North Asia, for which reason I think it advisable to introduce a 
new specific name. 

227* Linota brevirostris, Gould ) (Proc. ZooL Soc, Loud. 
1855, p. 216), is exactly of the same size as the European Lin. 
montiim, apparently only differing from it by its paler plumage ; 
rare in Ladak and visiting Kulu and the Sutlej valley in winter ; 
it is also in winter caught near Chini and sometimes caged. 

228. ' Montieringilba iuematobygia, Gould , (II. 418, Birds of 
Asia, pt. III. pi. 15). 

229. Montieringtlla Adamsi, Moore , (Proc. ZooL Soc. Loud, 
1858, p. 482, pi 156). The longer upper tail-coverts are grey; the 
secondaries are black on their basal half. 

Both these species are inhabitants of Ladak during the summer, but 
they have been procured in winter through my shikaries in the Sutlej 
valley as well as in Kulu. They also visit Northern India in the cold 
weather. There is a third, apparently new species of Monti frinyilla to 

# Dr. Jer don informs me that he also procured in the Punjab a very small 
finch which he supposes to be a second species of Mctoponia ,* my specimens 
though very small appear to be more allied to Linota (April 1868 ). 
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be found in the Himalayas, but as far as at present known, only occur- 
ring in Ladak, I shall give the description of it at some future occasion, 
as I am at present in possession of a single specimen, 

280. Erin gill aud a nemoricola, Hod g s. (II. 414), is likewise 
only a winter visitant to the lesser ranges . ; I observed it often during 
the summer in the south-western parts of Tibet and to the north of 
Kashmir. 

281. Eringillauda sordida, n. sp. Another species apparently be- 
longing to the genus Fringillanda has been procured by me near the 
Baralatse-pass in north Lahul and near Padam in 1868 ; last winter 
I got several specimens of the same species from Kotegurh. The 
following description is taken from these specimens. 

Male in winter. ; forehead dusky brown, all the feathers mar- 
gined pale; top of head and ear-coverts uniform rufous brown, 
nape and neck ashy brown, hack dark brown, the feathers margined 
pale rufous; ramp pure ashy; upper tail-coverts blackish, tipped and 
margined white ; wings and tail dusky, the secondaries being narrowly, 
the tertiaries more broadly edged pale brown and tipped whitish ; wing 
coverts brownish, dusky in the centre, tipped whitish and forming 
two conspicuous hands ; all the tail feathers are margined pale; below 
uniform dull ashy, albescent on the vent ; lower tail coverts dusky, 
broadly margined and tipped with pure white. The female has the 
entire top of the head light brown, the feathers being dusky centrally, 
the ear coverts are pale; otherwise it is coloured like the male. 

The specimens which I procured in summer, are more uniform 
dusky brown above, having all the pale edgings of the feathers much 
less distinct and the whitish bands on the wing coverts scarcely 
conspicuous* 

Length of wing S| inches; tail. 2$ inches ; bill dusky brown above, 
pale on the base and below ; legs greyish brown, hides fleshy brown. 

The form of the bill is scarcely different from that of a typical 
Montifringilla , hut the hind claw is remarkably longer and like all 
the other claws very slender, and more similar to those of Fringillanda 
than to those of the. former genus. 

I have not succeeded in identifying this species nor have I seen 
specimens of it in any of the European Museums, though it is compara- 
tively a common bird. 
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232. Miraera cantilans, J e r cl (II. 420), is the only species of 
tliis .genus which has been observed on the lesser ranges along the 
Sutlej valley ; it usually frequents grassy slopes of hills. 

283. Calandrella brachydactyla, Te mm (II. 426) is common 
in the eastern portions of the valley, beyond Chini, and in winter also 
in the low hills. 

234. Alaudula raytal, Huch Ham ., (11.428); the typical 
smaller species was by me occasionally observed during the summer in 
Ladalc, but it probably migrates farther to north ; in winter it arrives 
in Kulu and the north of India in larger numbers and is often caged. 

235. Alaudula pispoletta, P a 1 1 a s, (II. 429), will stand as a 
distinct species ; it was procured by me near Korzog in Pviipshu, but 
appears to be much rarer than the last species ; it most probably also 
migrates in winter to the lower hills and to the plains of North India. 

In general colouring, it is very like Al ray ted , except that the ear- 
coverts are more whitish, and the feathers on the head and nape very 
narrowly streaked dusky brown, while they are more distinctly streak- 
ed in the former species ; in size it' is decidedly larger, the bill being 
in proportion rather long and slender, horny above, pale yellow 
below at the base, the upper mandible at the tip a little less curved ; 
legs fleshy brown ; length of wing 3 f inches ; tail 2J inches. 

236. Otocoris longirostris, G o il l d, (II. 431), is common all 
through . W. Tibet, where it usually remains all the year round, only 
few birds migrating to the lower hills or to the North of India. I found 
this species near the highest passes on the N. W. Himalayas, following 
the tracks of merchants on the snow and searching after grain. It 
has not been obtained by my shikarees at Kotegurh, but I am told that 
it is common in winter in eastern Bissahir, and Gould described it from 
a specimen, which is said to have been procured at Agra. Its song is 
remarkably like that of a true lark, for which it may very easily be 
mistaken from its voice only. 

237. Alauda leucoptera, P a 1 1 as, occurs in eastern Bissahir 
near the extreme frontier of the* Chinese territory. I have no- 
where observed Alauda triborhyncha , Hodgs^ which ought to be 
considerably larger than the next species. 

238. Alauda gulgula, Ft a nh l. (IL 434), is common all over 
W. Tibet and during the summer also in eastern Bissahir, migrating 
to the plains in winter. 
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239. Galerida c jitst at a, L i n n. (II. 486), is often seen with the 
last ; it is not rare in the Indus valley about Lei. Both this and the 
former species often remain at Kotegurh during the winter* 

XX Y. Earn, TREE ON IDE®. 

240. Sphenooercxjs sphenuhus, Vi g. (III. 453), is the only 
species which represents the family in the eastern portions of the 
Sutlej valley. It is found about Serahan in small docks, and some- 
times proceeds even as far as Ohini, being particularly fond of 
mulberry fruits, groves of those trees not being rare in any of the 
branch valleys ; elder and elm-trees equally are their places of retreat. 
Per don says that the third primary is not insinuated in Sphenqcer'cus , 
although it is iinmistakeably so in the present species. 

XXVI. Earn. COLUMBIDM . 

241. Alsocomus Hodgsonh, V i g* (III. 463). The first and fourth 
quills are very nearly equal, the latter being a trifle longer, but both 
are shorter than the second and third, of which again the last one is 
somewhat longer than the previous; the second, third and fourth quills 
are insinuated on the outer webs, the last one somewhat less than the 
two others. 

The plumage is rather variable in different specimens and at different 
seasons. The male has in winter the head and throat more whitish, 
the vinaceous colour above more brown, the posterior part of the 
back, the wings and the tail greyish brown, and the white specks on 
the abdomen and the breast are large. In summer the head and throat 
are greyish, the vinaceous colour above purer and reddish, the win te 
specks are at the same time less numerous ; the abdomen, upper tail- 
coverts and tail are dark brown. 

The females have the head and body much paler than the males, 
especially in winter, and the vinaceous colour is a good deal tinged with 
dull brown. 

This species is tolerably common near Ohini and somewhat farther 
to east ; it feeds on berries and on different seeds on or near the ground. 
Luring a whole fortnight I observed a small flock returning every 
evening to the same tree (a Pavia indica ), but the birds are very shy 
and difficult to approach, as also stated by Jer do n. Many of. them 
remain at Kotegurh even in winter, at which time they probably 
partially live on seeds, partially on knops of trees, <fec. 
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242. Palumbus uasiotis,* B onyp. (III. 464), is very rare about 
Simla and Kotcgurh ; it lias been procured at tlie last place only in 
winter, and probably lives during the summer in the more eastern 
provinces of tlie valley and in Central Asia. 

248. Columba intermedia, S i r i c h l. (III. 469). This is of all 
pigeons the most common species and occurs all through the Sutlej 
valley, in Bissahir, Spiti and all through W. Tibet. In Tibet it 
remains even during the winter, unless very large quantities of snow 
force it to search after food in the lower and western parts of the 
valley. It is generally found near camping grounds and villages, 
occasionally ascending elevations up to 17,000 feet, hut this only in 
cases, where it follows the grain-merchants towards the passes. 

I have not observed in the Sutlej valley Col. rupestris , but have 
seen it repeatedly on the Indus; it is, however, by no ‘means so 
common as the former species. 

244. Columba leuoonota, Vi g. (III. 471), only occurs near the 
snows, on both sides of the principal range of the north-west 
Himalayas, (the Baralatse-range) ; it is often seen feeding with Col, 
intermedia, Pgrhocorax alphrns and Fregihis (ITimaJagarms) some 
distance from villages, being always very shy and not usually migrating 
in winter, except within small limits of elevation. Wherever this 
and the previous species are seen together, the proportion of Col. 
leueonata to C. intermedia is about one to ten. 

245. Tuhtur rupicola, Pall . (III. 476). This is in general 
colouring extremely like the European Tar. aurita, and I rather 
doubt their being specifically distinct ; it is very common all through 
the N. W. Himalayas, in summer preferring elevations between 0,000 
and 9,000 feet. In W. Tibet, f it is only found, whore any shrubby 
vegetation exists, and not usually above 12,000 feet. 

246. Tuhtur meena, Sg 1c as, (III. 477), is only found in summer 
on the lesser ranges and does not go far in the interior ; I have not 
seen it beyond Kotegurli. 

247. Turtur c amb a yen sis, G m e l (III. 478). I shot a specimen 

# Bee Ibis, 1867, p. 149. Ely t h says the figure of B o n tip a r t e represents 
a much darker coloured bird (Feb. 1868). 

f Ibis, 1867, p. 150. I do not remember of having seen any other dove in 
Tibet, than tlie T. rupicola (or aurita) and it is probable that 13 r. A cl urns' T, 
orientaUs , L at only refers to this species, (Feb. 1868). 
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on the 26th August 1866, near Kategurh, and I was informed that 
this species breeds here, though it is very rare. 

248. Tuetur suratensis, G m e l. (III. 479). was met with in J une, 
breeding near Graora (beyond Rampoor) at an elevation of 7,000 feet ; 
I have not observed it, however, beyond Wangtu bridge and it 
certainly does not go eastwards beyond the limit of the arboreal 
vegetation. 

249. Tctrtur risoria, Linn ., (III. 481), is only found in the 
low hills, although occasionally ascending elevations of 6,000 feet, as 
for instance near Kotegurh, being, however, rather rare. 

250. Turtur iiumilis, Te m m . (III. 482), was shot near 
Belaspoor on an elevation of about 2,000 feet, but I have never 
observed it in the interior of the bills. 

I also have not been successful in observing personally any species of 
the Sand-grouse, though Pterocles fasciatus is said to occur in the 
low hills along the Sutlej. I only obtained a few birds which were 
stated to have been shot in the Dlioon, south of Ivangra. 

XXVII. Fam. PH A SI A NIL) IE. 

251. Pavo cristattjs, Li n n. (III. 506), is commonly seen on eleva- 
tions of 1,000 and 2,000 feet, occasionally ascending up to 5,000 feet, 
but only in the Sub- Himalayan, hills about Belaspoor. 

252. Lophopiiorus Impeyaots, L a t h., (III. 510). The Monal is 
now rather scarce during the summer under elevations of 8,000 feet, ge- 
nerally it is only to be found near the snows, or near the limit of the 
arboreal vegetation ; it occurs at those higher elevations throughout the 
valley extending from Simla as far castas Sungnum, where the last . 
cedar forests are found, hut it does not enter Tibet proper. In winter 
it descends lower in the valley down to 7,000, and in southern Kuhi 
probably to 8,000 feet, for it is said to be common near the villages 
about 13 ij aura and Plash. 

258. Oeriornis melanocephala, G r a y, (III. 517). The numbers 
of this beautiful pheasant are fast declining, and although it is said 
to have been formerly common near Simla at elevations of 5,000 and 
6,000 feet, it is now only found in the less visited and well wooded 
districts above 8,000 feet, and even here it is comparatively rare. 
Most of the birds sold in Simla are procured in winter, either on the 
Chur- mountain or in Kulu, where it is still tolerably common. Further 
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to east its geographical range is ^bout the same as that of the Monal. 

254. Pu or asia macrolopiiAj Less. (III. 524), is not very common 
about Simla and Kotegurh, but oftener seen a little more eastwards, 
generally occurring on elevations between 5,000 and 10,000 feet. I 
could not receive any information, whether the species is found in the 
neighbourhood of Chini. It certainly does not occur in W. Tibet or even 
beyond the large forest. 

255. Phasianus Wallichii, Hard to. (Ill 527), is by no means 
a common bird and generally only met with at the same elevations or 
even lower down than the last species ; it does not usually go beyond 
the Nachar forests towards east and is said to be very rare near Chini. 

256. Gtallophasis ALBocRisTATus, V ig. (III. 532) y common at 
elevations between 5,000 and 6,000 feet and often descending to 8,000 
and 2,000 feet ; it occurs at Chini (9,000 to 10,000 feet), though I have 
not been able to procure a specimen, and old skins which I saw had 
the black part of the plumage rather deep brown. 

257. Tetraqgallus Himalayensis, Gray (III. 549), occurs all 
along the southern side of the Baralatse range ; it is rare at the 
head of the Wangur valley and above Chini, but more common east- 
wards, above Sungum and towards the Manirang pass, as also in North 
Kulu. In Spiti and Tibet it is usually met with during the summer at 
elevations of 14,000 to 15,000 feet, and is here much more frequently 
seen, than on the Indian side of that range. 

258. Tetraogallus tibetanus, G o u Id (III. 554), is readily 
distinguished from the former by its smaller size and longer tail ; it 
occurs at the head of the Spiti valley and its smaller tributaries. The 
species must therefore be added to the Indian fauna proper. 

259. Lerwa nivicola, Hodgs. (III. 555), is not uncommon along 
the Baralatse range of the N. W. Himalayas; it occurs in Spiti, hut 
I have not observed it farther north, in Bupshu. It is numerous in 
the north-western parts of Kulu during the winter, when it descends 
from the snowy range somewhat lower down, though it very rarely 
migrates as far south as Kotegurh. 

260. Francolintjs vulgarls, Step h. (III. 558), is common from 
the plains all along the lower ranges, ascending elevations up to 
about 9,000 feet ; it is not rare about Serahan, but I have not 
observed it beyond the Wangtu bridge. 
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261. Caoovbis chukor, Gray, (III. 504) ; common all over the 
N. W. Himalayas and W. Tibet, where it ascends elevations up to 
14,000 feet, but in Tibet it generally prefers cultivated districts to the 
elevated and bare plateaus. 

The Tibetan specimens are usually much paler in colouring, than 
those generally seen an the Indian side, and thus very closely resemble 
the European type Cue. grceca, of which in reality it can hardly be 
called more than a local variety. 

. 262. Arborxcola torqurola, V a l. (III. 577), is very solitary in 
its habits and during tbe summer generally met with only near the 
limit of trees or near the snows ; it comes down to Kot'egurh, Simla 
and other places merely in winter ; as soon as the snow begins to 
melt on the higher ranges, it immediately retires to the interior. 

263. Cqturnix communis, B o n a t . (III. 586) ; not rare on culti- 
vated grounds all along the lesser ranges, it ascends elevations up to 
about 5,000 feet, but very rarely extends into the interior of the hills. 
I observed it below Kotegurh, and it is occasionally also obtained in tlie 
Kulu valley between 4,000 to 5,000 feet. 

One or two other species of quails occur in the low hills and in the 
Dhoons, but they do not enter the interior to any considerable distance, 
264—270. GBALLATORES and JVATATOBES. 

Of these two orders scarcely any species permanently inhabit the 
Sutlej valley, their absence being due to the scarcity of marshy grounds, 
with the exception of a few small places in the lower hills, where rice is 
cultivated. I may mention a few of the more common species, though 
there cannot be a doubt that a large number of others which migrate 
from the plains to Kashmir, Tibet or to northern Asia make at various 
times a short stay iii different portions of the valley. Tlie following 
species have been observed by myself, either in the spring or in the 
autumn; Aerjialitis pyrrhoihorax, Numenius arquetta , Limosa c&c/o- 
cepluda , Ghetlusia grey aria, Tetanus calidris , Aetitis gl areola, and 
A. hjpohucos , Eulica air a, Ga l Unit la ch lor opus (cm Q. Burned!)* 
HydropJiasianus chirurgus , Podieeps cristatus , Sterna Mr undo, Sterna 
javanica , (all common in Kashmir and Tibet), Xemma hrun- 
nicephala (common on the Thsomomi in Eupshu), Quercpmdida 
glocilam and Q, crecoa , Mar oca Penelope , Anas lemopthalma (common 
in Kashmir), 


# Not likely a different species. 
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271. Vanellus crist at its, Meyer (III. 643), has been observed 
in the neighbourhood of Suket, it breeds at the beginning of May ; it 
is also not uncommon in the Indus valley about Lei, in W. Tibet. 

272. Lobivanellus goensis, & m e l, (III. 648), is common on 
marshy rice fields all through the lower hills, especially about Belas- 
poor, extending in the Sutlej valley as far east as Eampoor, or up to 
elevations of about 4,000 feet. It does not go into Tibet. 

273. Scolopax iujsticola, L inn. (III. 67 0), is rather common in the 
forests of the lesser ranges between 4,000 and 10,000 feet ; it breeds 
about and beyond Chini, and is occasionally seen also in W. Tibet, 
it is common in winter in Kulu and along rivers in other valleys 
of the southern Himalayas. 

274. Gallinago solitaria, Mo cl g s. (III. 673), and 

275. Gallinago scolopacinus, B o n a f. (III. 674), have both been 
procured in the southern part of Kulu and near Kotegurh during the 
winter, though I never met the species here in summer. 

276. ItiiYNCiOBA bengalensis, Linn . (III. 677,) is rarely seen in 
the hills ; I procured a specimen on a marsh above Belaspoor (in Octo- 
ber) and another one on the Wollar lake in Kashmir (in September). 

277. Actitis ochropus, Ij inn . (III. 698). Solitary specimens are 
always met with along the Sutlej river ; the species is very common 
all through W. Tibet. 

278. Yotanus stagnalis, B ec list. (III. 701), is still more com- 
mon than the last species, and at certain times of the year to be met 
with wherever there is a pool of water along the banks of rivers. 

279. Anseii indices, G m e l. (III. 782), and 

280. Casauca butilla, F all. (III. 791) ; solitary specimens of 
both these species are occasionally seen in the neighbourhood of Chini 
on the Sutlej river; they breed in very large numbers ou the lakes of 
W. Tibet and Central Asia. 

Many specimens of Oasarea } Anas and Arner remain even in whiter 
in Tibet, on places where the water of the lakes does not freeze on 
account of subterranean hot springs. 
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On the intimate Structure of Muscular Fibre . 

By Dr. C- Maenamara. 

[Received 29 th March, 1867.] 

I liave tills evening tlie honor to lay before the Society the results 
of some investigations I have recently been making regarding the 
minute anatomy of muscle. 

The muscular system, as is known, has commonly been divided 
into two classes, the striped or voluntary and the unstriped or 
involuntary muscle, but I can hardly consent to this division of the 
subject, because it appears to me that there is really no such thing in 
nature as a striped muscle, the muscular tissue as it is called, whether 
voluntary or involuntary, being composed of an homogeneous substance, 
the characteristic features of which are, that it contracts in obedience 
to the nervous force, its elements under every conceivable circumstance 
being arranged in such a manner as best to fulfil the mechanical 
purposes for which it is intended. 'Whether we examine it in the lens, 
in the walls of the blood vessels, intestines, or the heart we find in 
each instance such modifications in the dispositions of the contractile 
tissue as are best suited to the work it has to perform. 

It is, however, to the, circumstances of voluntary muscle that I am 
now desirous of drawing your attention. This system forms the bulk 
of the limbs, and is the medium through which the movements of the 
skeleton and of the organs of sense are effected. 

Every muscle, whatever its dimensions, is composed of the external 
case of fibrous tissue from the inner surface of which numerous 
interlacing fibrous bands are given off, and in this fibrous matrix, 
the larger branches of the vessels and nerves ramify. These structures, 
however, are to be found in every part of the body, and are by no 
means characteristic of muscle, the fibrous tissue allowing of motion 
among parts of the body which it also binds together; the vascular 
being the channels through which nutrint fluid is supplied and effete 
substances. are removed from the organism, and the nerves in the case 
of the voluntary muscle are the medium through which the mandates 
of the will are conveyed to the contractile tissue* It is therefore, to the 
substance contained within the sheath and filling the spaces between 
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the fibrous matrix of muscle that I would direct jour special attention. 

The prevalent ideas which histologists hold on this subject appear to 
be mainly derived from the investigations of Bowman and are well 
defined in the following remark of Busk and Huxley, in their 
translation of Kolliker’s Histology. They observe “ in a homogeneous 
transparent matrix definite particles are imbedded, the sarcous ele- 
ments, which are arranged, side by side, in transverse rows. In some 
cases, the sarcous elements are all of one size, in others they are 
alternately larger and smaller. The reason of this does not at present 
appear, but it is possibly connected with the nutrition of the muscle. 
The matrix usually tends to break up in longitudinal bands, — the 
fibrils— which have the diameter either of a single sarcous element or 
of some multiple thereof. It likewise tends to break up in the transverse 
direction giving way between the pairs of rows of sarcous elements ; 
hut these cleaving lines are no indications of the existence of discs or 
fibrils as sucb in the unaltered muscle.” The more one endeavours to 
comprehend the meaning of this passage the more perplexed one 
becomes, and in fact I have long since arrived at the conclusion that 
the authors themselves did not comprehend the nature of the appear- 
ances which they attempted to describe *, at any rate when they come 
to apply their anatomical description to the facts observed in the 
contraction of a muscle, they are absolutely in fault, and plainly s tate 
they are ignorant of the process which takes place fin the fibrils during 
contraction. 

It was the consideration of these difficulties which led me to 
investigate the subject for myself with a fiftieth of an inch lens. The 
magnifying power of this glass can he best comprehended when I state 
that a particle having a definite outline the ygVoo'o an inch in size 
could he distinctly defined, and that an object three feet long would 
appear as high as Mount Blanc if it were possible to examine it under 
this lens.' . 

I have already noticed the relation of the fibrous sheaths and matrix 
to the contractile tissue; if we carefully examine the latter, we shall 
find it to consist of bundles of contractile fibres, each fibre being 
composed of two longitudinal bands, running continuously from one 
end of the muscle to the other end, and connected throughout their 
length by spiral transverse bands, the whole being encased in a sheath 
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of homogeneous tissue. I believe therefore that a voluntary muscle 
consists of a matrix of fibrous tissue the interstices of which are filled 
up with contractile fibres such as I have just described, the larger 
vessels and nerves ramifying in the fibrous matrix, but giving off 
numerous branches which spread themselves over the case of homo- 
geneous tissue which encloses each individual contracting fibre, so that 
the capillaries and ultimate branches of the nerves are brought into 
immediate contact with the contractile tissue. 

If this ho the solution of the vexed question as to the minute anatomy 
of muscle, it certainly appears like many other things to be remarkably 
simple, when once we understand them, and to be another instance of 
the wonderful adaptation of means to an end, which is displayed in every 
part of the body. Evidently bands of simply elastic tissue could not per* 
form the functions required of a muscle, the increase in breadth of the 
muscles of a limb in contracting w T ould, under these circumstances, 
exercise an injurious amount of pressure on the nerves and vessels of 
surrounding parts, and as the elastic hands became elongated, spaces 
would necessarily be left between them, which had previously been occu* 
pied by the bulk of the contracting muscle. All such anomalies are 
obviated by the beautiful arrangement I have now demonstrated, for in 
contraction the longitudinal bands must shorten on themselves drawing 
the transverse bands into close approximation, and these at the same 
time uncoil, each fibre therefore would increase in breadth exactly to 
the same amount which it lost in length. That such is the case with 
regard to the muscles of a limb as a whole, has been proved by repeated 
measurements. Mr. Bowman remarks “ a muscle in the act of contract* 
ing becomes shorter and thicker, the changes being accurately 
proportioned to one another, the whole organ neither gaining nor 
losing in bulk.” But the means by which these changes are effected 
have never been explained satisfactorily before, so far as I am aware. 
One can hardly he certain as to the active part taken by the transverse 
bands daring muscular contraction. It is evident as the longitudi- 
nal bands are attached to fixed points at either extremity, that the 
tension or relaxation of the transverse bands would be sufficient of 
themselves by acting on the longitudinal bands to cause contraction 
or relaxation of the muscle ; and I am disposed to favour this idea, 
because we can thus easily conceive the means by which the remarkably 

10 
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rapid actions which, muscle is capable of effecting are accomplished, 
it being kept in a state of perpetual tension depending on the action 
of its spiral transverse bands. The most casual observer moreover 
will at once perceive that through the mechanism I have endeavoured 
to describe, no puckering or pinching of any of these delicate structures 
can possibly occur, the parts being all admirably poised and adapted 
to one another. 

Time will not permit me to extend this principle to the case of the 
crystalline lens, but I am convinced that the lens is simply a mass of 
contractile bands arranged in such a manner that in contracting and 
dilating, the curve of its surfaces are capable of alteration, and its 
refractive powers thus modified, so as to enable it to bring both parallel 
and divergent rays of light to a focus on the retina. I cannot, however, 
close this paper without alluding to the fact that the minute anatomy 
of muscle I have delineated, evidently displays a source from whence 
animal heat may he derived. I need hardly say that much of Liebig’s 
theory of the combustion of the hydrocarbons as being . the chief if not 
only source of animal heat is fast falling to the ground under the 
assaults of modern chemistry. But in the action of a muscle, we have 
evidence of the existence of forces as capable of engendering heat as 
combustion, viz friction, compression, tension, and expansion, — they all 
necessarily giving rise to molecular motion and an equivalent amount 
of heat, — quite capable of keeping up the temperature of the blood to a 
healthy standard, and this, by constantly circulating throughout the 
body, would tend to equalize the temperature in all parts of the system. 

Many distinguished physiologists have supposed that the nervous force 
is analogous, if not identical, with electricity, and have pointed with 
triumph to the evidence of the excitation of electricity during muscular 
contraction ; it appears to me, however, that we may easily explain the 
presence of electricity by the play of the forces above enumerated 
during muscular contraction : they must, in fact, induce electrical 
phenomena, and that independently of the nervous system which is 
simply the medium through which the mind acts. If therefore the 
consideration of the minute anatomy of muscle is attended with no 
other practical result, it serves to explain much that was before a 
mystery in the animal economy. Tt has not advanced our knowledge 
.as to the influence which volition has over muscle, nor do I think 
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we can expect tliis. We have not the remotest conception of the 
nature of the active principle which maintains gravity or any other 
force in operation, though we may with advantage study the laws which 
govern these forces. All beyond this must at present he theory and 
speculation. And so with the voluntary muscles ; we have advanced a 
step in knowledge if we have gained a notion of their mechanical con- 
struction, but I have no more expectation of determining the nature of 
the subtle agency which sets the system at work through the nerves 
than I have of seeing the changes which occur in the molecules of an 
iron wire during the transit of an electric current through it. 
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Amongst a very large and interesting collection of land shells made 
by Captain Godwin Austen in the Khasi and Garo Hills are several 
undescribed forms, and of these no less than 6 belong to the genus 
Diplommatina , two forms of which, from the same neighbourhood, 
were described by Mr. Benson some years ago, from the collections 
i made by Mr. Theobald in 1856. I hope to describe some of the 
other novelties shortly, but as Captain Godwin- Austen has figured 
the species of Diplommatina , not only of the Khasi Hills but also of 
the Himalayas, both Eastern and Western, and of Burma, from 
t typical specimens in his own and my collections, I describe the new 

species thus figured at once. 

Most unfortunately, one of the most remarkable of Captain G odwin- 
Austen’s discoveries, the very interesting sinistrorse species figured in 
PL III. %. 8. has been lost, the only specimen obtained having been 
crushed during transmission by post, I therefore refrain from giving 
the species a name, for, although there can be no reasonable question 

11 
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of its distinctness, and although/ from the excellence of the drawings 
made of it, it is improbable that there would be any difficulty in 
recognising it again, still the practice of describing shells from draw- 
ings is so objectionable, and has led to so much confusion, that I do 
not think it should be permitted, except where the draughtsman 
himself is the describes* 

This unnamed form and the remaining sinistrorse kind which I 
have called D. gibbosa , are the first reversed species yet found in the 
Eastern portion of the British possessions in India. From the West- 
ern Himalayas, D. Huttoni has been known for many years, and it is 
curious and interesting to find that both dextrorse and sinistrorse 
Diylommatinm occur in the Khasi Hills, as well as at the North- 
Western extremity of the known range of the genus. Captain God- 
win- Austen’s extensive researches have raised the number of forms 
from the Khasi Hills to 8, viz., 6 dextrorse and 2 sinistrorse, or one 
more than all the species hitherto collected in both the Eastern and 
Western Himalayas, even when the new form from Darjiling is in- 
cluded. 

This new form, now first described, was found by myself in 1856, 
but the few individuals procured, remained unnoticed amongst my 
numerous specimens of I), pacJiycheilus, Bens., until lately. I now 
give a description of it, in order to complete, so far as possible, the 
list of Indian and Burmese Diplommatince. 

1. Diplommatina semisculpta, n. sp. PL I. fig. 6. 

Testa dextrorsa non rimata, ovato-eonica, solidiuscula, albida vel 
jsuccinea. Spira conica, subattenuata, apice acutiusculo, sutura 
superne medioeriter impressa, subtus profunda. Anfr. 7 convex!, 

* One instance of the confusion to which this practice is likely to lead 
may suffice ; it is one to which I have before adverted. The first species of 
Pterocyclos ever described from Ceylon was Ft. Troscheli, Benson, the descrip- 
tion of which was taken from a drawing. Amongst the numerous specimens 
of the genus hitherto brought from that island, this species has never again 
been recognised, though there can be but little doubt that the specimen from 
which the original drawing was taken, belonged to one of the species since 
instituted. Yet the drawing was carefully made, and the describer a natura- 
list as careful and conscientious as Mr. Benson. What errors may be com- 
mitted by less careful naturalists may be understood by studying the history 
of Artamus cucullaius in Jerdon’s Birds of India, Vol. II. pp. 56, 872. 
Of course there are parts and important parts of animals, such as the soft 
portions of minute mollusca, which are either unpreservable, or so difficult 
of examination when preserved, that drawings must often be had recourse to, 
and in such cases every thing depends upon the accuracy of the draughtsman. 
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primi costulati, postremi laevigati, antepenultimus major, ventricosus,, 
penultimus juxta aperturam le viter const rictus, ultimtis antice ascen- 
dens, subtus rotundatus. Apertura vertiealis late auricularls, peris- 
toma incrass at o- expansum, subduplex vel duplex, margin© dextro 
subrecto, columellari sinuato, angulo saliente subtus desinente basali 
juxta angulum fere concavo, dente columellari valida, eallo parietal! 
mediocriter expanso, tenui, appresso. 

Long. 4, diam. 2 mill. ; Ap. cum peristomate 1J mill.longa, intus 
1 lata. 

This shell is easily distinguished from its congener D. pacliyclieiluSy 
Bens., by the greater tenuity of the antepenultimate -whorl,* the 
absence of sculpture on the lower whorls and the more prominent 
angle at the left lower corner of the peristome. This last character 
in D. semisculpta is rather stronger than appears in the figure. The 
present species is much more closely allied to D. diplocheilm, Bens,, 
which it resembles greatly in sculpture and form. The principal dis- 
tinction is in the peristome which is much less developed in D . se?ni - 
sctrtpta, the parietal callus being quite thin and appressed instead of 
standing out from the last whorl as in that species. The mouth also 
is larger in proportion, the angle at the base of the columellar margin 
more salient, and the spire more acuminate. It would not, however, 
be surprising if intermediate varieties should be found to connect these 
two forms. 

2. D. scalamAj n. sp. Pl. II. fig. 2. 

Testa dextrorsa, nonrimata, ovato-acuminata, subfusiformis, costulis 
validis verticalihus distantibus ornata, pallide suecinea. Spira coniea, 
sub-turn ta, apice subaeuto, sutura valde impressa. Anfr. 7 rotundati, 
duo primi Isevigati, tertius confer tim-, cseteri distanter-costulati, 
antepenultimus major, tumidus, ultimus versus aperturam ascendens, 
basi rotundatus. Apertura subverfciealis, leviter sursum spectans, 
late auricularis, plica columellari mediocri intus miuiita : perist, 
duplex, internum continuum, expansum, externum expansum, fere 
retro-relictum, margine dextro juxta anfractum penultimum sinuato, 
tunc angulatim antice porrecto, subtus una cum basali recto, columel- 
lari vertical^ subtus angulo obtuso desinenti, callo -parietali expanso, 
superne suturam fere attingente. 

* In Pfeiffer the length of I). j pacJiych&ilm is given as 4 mill., diain. 2|* 
The length should be 5 mill. 
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Long. 8|., cliam. 2 mill. Apertura c. peristomate vix 1| mill, 
longa, diam. intus circa §. 

Hab. rarissime ad Habiang in montibus Garo dictis, ad latus oc- 
cidentale montinm Khasi. (H. Godwin- Austen.) 

In shape this form approaches the Darjiling D. Blanfordiana, 
Bens., but may easily be distinguished by the distant and prominent 
sculpture. But two specimens were found. 

8. D. BAtaosA, n. sp. PI. II., fig. 3. 

Testa dextrorsa, non rimata, ovato-acuminata, pallide succinea, soli- 
dula. Spira attenuato-couioa, subturrita, apice acutiusculo, sutura 
impressa. Anfr. 7-|-8 convexi, prinii confertim oostulati, 8 ultimi 
lsevigati, nitiduli, antepenultimus major, ultimus versus aperturam 
interdum subdistanter costulatus, antice_ asceudens. Apertura verticalis, 
late anricnlaris, subcircularis, plica columellari valida munita ; peri- 
stoma rectum, incrassatum, subtriplex, externum valde expansnm, 
internum expansnm, sulcatum, subduplex, margine columellari brevi, 
subsinuato, subtus angnlo vix saliente desmente ; callo parietali, 
tenui, mediocriter expanso. 

Long. 3f ., diam. vix 2 mill. Ap. c. peristomate 1| mill, longa, 
diam. intus circa f . 

Hab. Mayong et Habiang in montibus Khasi et Garo dictis. 
(H. Godwin- Austen .) 

This shell is, in some respects, intermediate between D. pachy- 
cleilus, Bens., and D. diplocheilus, Bens. It has the general form of 
the first, but resembles the last in its smooth lower whorls. The 

peristome is largely developed and peculiar, the inner portion being 

flatly expanded and almost divided into two portions by a groove, 
so that the whole lip is almost triple. 

' 4. D. gibbosa, n. sp. PI. II. fig. 4. 

Testa sinistrorsa, vix subrimata, gibboso-ovata, tumida, succinea, 
laevigata, parum nitida, tenuiuscula. Spira supra conoidea, sutura 
valde impressa, apice obtusiusculo. Anfr 5. antepenultimus major, 
ventricosus, ultimus subtus rotundatus, alte ascendens. Aper- 
tura obliq.ua subelliptica, plica columellari valid* obliqua munita, 
infra plieam excavata ; peristoma leviter sinuatum, expaneum, duplex, 
externum retro relietum, internum continuum, patens, callo parietali 
lato, suturam fere attingente. Long. 8, diam. ljmill. Ap. c. pcrist. 
mill, longa, intus vix 1 lata. 
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Hal). Habiang in montibus Q-aro (H. Godwin- Austen), 

This % very interesting species differs widely in form from the only 
previously described sinistrorse Dvplommatina inhabiting India, 
D. Huttoni , Pfr., more widely than it does from some of the reversed 
forms met with in the Oceanic region. It shews a considerable 
resemblance in form to Zh Ifartensi , H. Ad., of unknown locality, 
figured in the Proc. Zool. Boc. for 1866, but which is said by its 
describer to belong to the section Dicmcta* of Martens, charac- 
terised by a constriction at the back of the penultimate whorl. In 
D. gibbosa as in most Indian Diplommatincs , there is a slight tendency 
to constriction in front of the penultimate whorl, to which an internal 
rib appears to correspond, but which is covered and concealed to a 
great extent, by the parietal callus of the peristome. 

5. D. Axjsteni, n. sp. PL III. fig. 2. 

Testa dextrorsa non rimata, conico-ovata albida vel suecinea, Splra 
superne eonica, non attenuata, sutura impressa, apice obtusiusculo. 
Anfr. 6, prirni 3 gradatim crescentes, confertim minute costulati, 
ultimi lasvigati vel costulis subobsoletis signati, antepenultimus major, 
ultimus alicjuando lineis subdistantibus versus aperturam signatus, 
antice ascendens, subtus rotundatus. Apertura verticalis oblique 
subovalis ; perist. incrassatum, mediocriter expansum, duplex, margin© 
columellari verticali, angulo aperto subtus desinente, basali rotundato, 
plica columellari mediocri, callo parietali expanso. 

Long* 2J-, diam. 1-J-, mill. Apertura c. perist. 1 mill, longa, intus 
f lata. 

Hab. Cherra Poonji et Maotherichan in montibus Khasi (W, 
Theobald et H. Godwin- Austen). 

I, some years' ago, received a specimen of this species from Mr* 
Theobald as D. polyjoleuris , Bens. On comparing the series of 
DiplommatincB collected by Captain Godwin- Austen with Mr. Benson’s 
description, it is evident that the type of that species belonged to a 
different form, found abundantly by Captain Godwin-Austen with 
the present species on the Maotherichan ridge, part of the Northern 
scarp of the Khasi hills, and distinguished from the present form by 

* From the description however of D. constricta, Martens, the type of 
Dimcta , that species would appeal’ to possess peculiarities not shared by 
Mr. Adams’ species. 
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its much stronger sculpture, less conical spire, deeper suture and 
rounder mouth. It is also a smaller form. Mr. Theobald’s type specimens 
of D. polypleuris were from Nanclai, also on the northern portion of the 
Kliasi plateau. D. Austeni varies considerably in the sculpture of 
the lower whorls, which are in most specimens, quite smooth. One 
individual sent is considerably more tumid than the type, but 
presents no other difference of importance. 

6. D. olioopleubis, n. sp. PL III. fig. 4. 

Testa dextrorsa, non" rimata, conico-ovata, costis distantibus 
obliquis ornata, fulvescenti-albida. Spiraconica, apice obtuso, sutura 
impressa. Anfr. 6, rotundati, antepenultimus major, tumidiuseulus, 
ultimus antice ascendens, subtus rotundatus. Apertura verticalis, late 
auricularis, plica columellari valida munita; perist. rectum, duplex, 
internum antice porrectum, expansulum, externum late expansum, 
margine columellari verticali, callo parietali mediocri. Long. 2, diam. 
vix 1|~ mill. Ap. c. perist. |- mill, longa. 

Hab. Teria Ghat ad latus meridionale montium Khasi. (II. Godwin- 
Austen). 

This is evidently a peculiar type. In some specimens the 
sculpture on the lower whorls appears to be more or less obsolete. 
The form is not unlike that of polypleuris and Austeni but it is easily 
recognised by its strong distinct costulation. In this character it 
resembles D. scalaria . 

The smooth or spirally lirate Biplommatinm of Southern India I 
have proposed to distinguish as a subgenus under the name Nicida. 
This will include, 

Diplommatina (Nicida) Nilgirica } W. and H. Blanf. Nilghiris. 
(Type.) 

I). (Nicida) Kingiana, W. and H. Blanf., Kolamullay ; and the 
following additional species. 

D. ( Nicida ) Tulneyam , n. sp. a less tumid form than D. Kingiana 
with more convex whorls, deeper sutures, oblique aperture and a 
non-ascending last whorl. It has no basal keel. Common on the 
Pulney hills where Mr. Fairbank obtained it. 

D , ( Nicida ) nitidula , n. sp., a tumid species, more so than any other 
met with, and with flattened whorls. Found in the Wynaacl by 
Capfc, Beddome, 
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D. ( Wicida ,) Fairbanks the largest form yet found in Southern India 
3|- millimetres in length. It has 7J whorls and resembles a lengthen- 
ed specimen of D. Nilgirica . The last whorl rises to an unusual 
extent and there is a basal keel. From the Pulney hills (Rev. S* 
Fairbank). 

Z>. ( Nicida ) liricincta , a conoidly ovate shell with marked spiral 
ribbing, being the only species so far as I am aware yet found be- 
longing to the Fiplommatinidce which possesses spiral sculpture. 
Found abundantly at Khandalla with Cyathopoma JDecccmense . 

The new species are described in a paper recently sent to the 

Journal de Gonchyliologie. 


Figures of the species of Diplommatina, Benson, hitherto described 
as inhabiting the Himalayas, Kiiasi Hills and Burma, with 
some additional forms from Far filing and the Khasi Hills . — - 
By Captain II. H. Godwin- Austen, F \ G . S . Sc. 

Pl. I. Himalayan species. 

Fig. 1, Fiplommdtina foBiculus , Pfr. typical form, Masuri. 

,, 2, Fo. Fo. var. — Kalunga, Deyra Boon. 

„ 3, D. Huttoni , Pfr. — Masdri. 

„ 4, F. costulata , Hutton, — ditto. 

,, 5, F. pachijcheilus, Bens. — Darjiling. 

„ 6, F. semisculpta , W. Blanford, n. sp, — ditto. 

„ 7, F. puTkda, Bens, — ditto. 

,, 8, 8«, D. Blanfordiana , Bens.— ditto. 

PI. II. Khasi Hill species. 

Fig. 1, la, F. tlijdocheilus , Bens. — Teria Ghat. 

,, 2, 2 a, F. scalaria , W. Blanford, n. sp. — Habiang. 

„ 3, 3a, F. lahiosa , W. Blanford, n. sp. — Northern por- 

tion of plateau. 

„ 4, 4a, 41, F. gibbosa, W. Blank n. sp. Habiang. 

PI. III. Khasi Hill species, continued. 

Fig. 1, F. polypleuris, Bens. — Northern portion of plateau. 
„ 2, 2a, F. Amteni, W. Blank n. sp. Cherra Poonjee, &c. 
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Fig. 3, Ba , 35, B. n. sp.— Nongsingriang. 

„ 4, 4a, 4Z>, D. oligopleuriS) W. Blanf. n. sp. — Teria Ghat. 
„ 5, 5«, animal of I), folliculus , Pfr. Beyra Boon variety. 

PL IV. Burmese species. 

Fig. 1, 1«,' B. sjperata, W. Blanf ord, Arakan Hills, west of 
Prome. 

„ 2, 2a, JD. Puppensis y W. Blanford, Puppa Hill, Upper 
Burma. 

„ 3, 3 0 , B. W. Blanford, Mya Leit Boung, near 

Ava. 

„ 4, 4«, B. mm, W. Blanford, Akoutoung, Pegu. 

(For descriptions of new species, see last paper.) 


Notes on the Pangong lake district of Ladakh, from journal made in 
1863.— 4% Captain H. H. Godwin- Austen, B R. G. Topogra- 
phical Surveyor. 

[Beceived 16th June, 1866.] 

To the north of the Indus, from its junction with the Bras river, 
lies a high range of mountains which separate the Indus drainage from 
that of the Shay ok or Niibra river. Tlie axis and great mass of this 
range is granitic ; on the west this extends to within a very short 
distance of the river, while at Pituk below Leh, the granite hill on 
which that large and well-known monastery stands abuts on the 
Indus itself, and thence towards the east for a considerable distance 
it holds the same position. The great mass of coarse sandstones, 
red clays, grits, and conglomerates seen on the right bank of the 
Indus, west of Pituk, are now seen on the left or south bank, thence 
to the east in the direction of Stock and Himis. On the above 
granite range are several passes leading into the Shay ok valley, all 
of great elevation, and on the direct road from Leh to the Pangong 
lake are two, viz., the “ Chang La,” and the lt Kay La,” both 
high, being respectively 17,470 and 18,250 feet above the level of 
the sea. 

The ascent to the first is gradual from the village of Tagar in 
the Ohimray valley, which there divides into two large ravines, 
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tile western branch leading to the Wuri La, while the eastern runs 
up to the two passes above-mentioned. On the 15th July, when our 
party crossed the Chang La, the snow that had fallen in the early 
part -of the month still lay covering about three miles of the road* 
and being fresh, it was glaringly white in the sun and much affected 
the eyes of our servants and the coolies, while all suffered more or 
less from the effects of the rarified air ; curious to say, on the return 
journey via the Kay La, 800 feet higher, scarcely a man suffered from 
this cause ; we had then been living for some time at a high altitude, 
which very probably had not a little to say to our immunity from the 
fatigue and headache engendered at high elevations. The mountains 
on the northern side are perfectly bare, a little grass growing only 
along the bottom of the valley which had a steady easy slope the 
whole way to Durgo ; a small tarn lies near the encamping ground 
below the pass, and another somewhat larger is passed about a mile 
farther down the valley, and the scenery is not remarkable save for 
its huge scale and bleakness. Before reaching the village of Durgo, 
one emerges out of the narrow valley upon the level surface of one 
of those large accumulations of alluvial sands and shingles that are 
seen along the large valleys of these mountains ; the powerful force 
that accumulated the materials that form them is now extinct, and 
the circumstances attending their formation, and more wonderful 
subsequent denudation, are as yet but little understood. At this 
spot the vast scouring process was well exemplified, the level of the 
plateau on which I stood could be traced across the valley in and out 
of its numerous , ravines in a perfectly horizontal line of a different 
colour, where very small portions of the alluvium still adhered to the 
slopes and precipices; and I do not think I am exaggerating when 
I state that its thickness at the junction of the streams below Durgo 
was over 1,500 to 2,000 feet. Traversing the level surface of this 
plateau for about a mile its edge is reached, and Durgo with 
the valley up to Tankse is then clearly seen, a narrow green belt near 
the river with barren easy slopes thence to the foot of the hills. 

The whole valley is very open, — low cliffs of alluvial sands and clays 
can be traced the whole distance on both sides, — and it is self-evident 
that at no very distant period this presented a long reach of water. An 
after sojourn on the Pangong fully confirmed this; it was in fact 

12 
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a drained portion of that line of lake ; perhaps caused by some local 
alteration in the levels of the country. 

From Durgo to Tankse is a distance of eight miles and the road 
quite level. The stream is considerable and contains a small kind of 
fish of which I saw numbers at the Durgo bridge. The road follows 
the right bank for nearly the whole distance, mountains rise to a great 
height on either side, and at the southern end of the valley, towering 
above Tankse, is the fine snowy peak called in the survey TanksA 
No. 1. The village of this name is large and a very fair area is 
under cultivation — lucerne grass grows luxuriously. Many of the 
houses are built close under a large mass of conglomerate, the stones 
firmly cemented in it, and to this cause it must owe its present exis- 
tence at the mouth of the narrow gorge towards the Pangong, out of 
which the soft beds' have been washed away. The remains of an old 
fortified post still cover the upper portion of this conglomerate bed. 
The main stream comes from the southwardj and drains the Liing 
Yuglima valley and the mountains on the north of the Indus river. 
It is joined at Tankse by the small stream that drains the valley up 
which the road to the Pangong runs ; this is at first rather shut in and 
confined by the mountains that rise in cliffs on either hand, but where 
it takes the more direct easterly direction it opens out considerably; 
high cliffs of the alluvial shingly deposits again occur, forming a belt at 
foot of the mountains of the northern side about 8GQ feet high and 
some 400 yards distant from the stream. Muglib, where I halted, 
about 11 miles from Tankse, is a very small place. At this point a 
broad belt of green pasture land extends along the valley, and through 
it the little clear stream finds its- way in a very tortuous course, but 
above Muglib this green belt becomes very swampy and on it several 
Brahmini duck were seen. The stream above flowed over a stony 
debris from the hills, with occasional patches of grassy and watery 
ground, and at about three miles the road passes two little tarns; 
these had been evidently larger at that season of the year when the 
snows are melting, or after an extra amount of rain has fallen. The 
physical appearance of the whole length of this valley showed un- 
mistakable signs of its having at one period been the bed of a lake, 
and I am induced to think for a portion of that time continuous with 
the portion below Tankse and that the mass of alluvial above Durgo 
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was contemporary with that above Muglib. Above the two lakes, 
Tragume Bur Tso, there is no longer any water in the bed of the 
stream save at intervals here and there, where it breaks out in a small 
rill to lose itself in the loose gravel a few yards lower down. Over 
distances of moi'e than a mile it is deep white sand, the collection of 
which is a good deal due to the wind. ‘Down to this sand the talus 
from the mountains extends tending every year to increase the height 
of level. At the low pass of Surtokli, whence one obtains the first 
view' of the Pangong lake, this action is nowhere so well seen ; this 
ridge of Surtokh forms the watershed across the natural exit for the 
waters of the great lake and is entirely formed by the loose shingle 
brought down a somewhat large lateral ravine from the snowy peaks 
to the south ; this bed of talus actually divides, part to the eastward, 
part to the west, as exemplified in the sketch annexed (Fig. 1), so 
that the waters may in some years flow one way, in others another. 
If the supply of water to the Pangong lake were equal to what it 
must formerly have been when the glaciers were double their present 
size, the continual flow of water would soon carry off these talus 
accumulations from the mountains above Surtokh ; there being now 
no force in action for this purpose, the snows of winter and the waters 
of the side ravines tend to raise the main valley level every year. 
The Pangong Tso (lake) is about two and a half miles distant from 
the low ridge of the Surtokh La, or more properly speaking, its 
natural bar or bund, but the level of the old lake bed extends up to 
within a very short distance of the pass. A rise of J50 feet in the 
waters of the present lake would find them again an e^it down the 
valley to Tanks©. A Trigonometrical station lies close to the water’s 
edge, it bears east-south-east from a rock, a quarter mile distant out 
in the lake, and is marked with a stone having the usual dot and 
circle cut on it ; its height has been determined trigonometrically to 
be 18,981 feet above the sea. From this mark-stone, a fine view of 
the first long reach of this elevated and interesting piece of water is 
obtained. Its colour is of an intense blue, the water as clear as crystal, 
but far too saline to be drinkable ; there was quite a true salt water 
feel in the air as the wind blew off it. This was a good site from 
which to form a commencement of my survey work, as knobs and 
peaks were seen for many a mile along the spurs that descended froni. 
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the ranges hounding the northern shores. From the height at which 
one stood these all appeared comparatively low ; only on the highest 
lay a few small patches of snow, thence to their bases was one succession 
of shades of yellows, purples, reds and browns, the invariable colouring 
of Tibet— not a scrap of green. My intention was to proceed along 
the northern shore as far as it was possible, and eventually to turn 
north, and work round into Chang Chungtno. But it being necessary 
first to see something of the south side also, I left the supplies and 
sepoys at the spot where we had first struck the lake ; and taking 
one §mall tent, I marched on, skirting the southern shore towards 
a low point that runs down to and overlooks the whole of the western 
end, and forms the termination of the longest spur from the lofty 
snow-bound range, which forms the southern watershed of this basin. 

Late in the afternoon we reached a very small patch of cultivation, 
with some two or three wretched huts called Spang Mile, and the 
next morning, by 9 a. m., reached the foot of the low point, named 
by the Survey Pankong (5) Hill Station. For so high an elevation, 
a considerable amount of green grass, Tibetan furze, and cultivation 
occurs on the west side of the hill, having a few houses scattered 
about it, forming the village of u Mun,” the largest in the Pangong 
district. I ascended from it to the station by a short * easy pull of 
some 1,000 feet above the lake, obtaining a most ‘ commanding view, 
up and down it, across to the spurs of north bank and high up among 
the snowy peaks to the south, where small glaciers just show their 
noses above the masses of the old moraines, which extend down to 
the ancient level of the lake. Little streams flow down these steep 
inclines like silver threads from the ends of these glaciers, to Anally 
lose themselves in the silt and sands that skirt the edge of the lake, 
for only the most considerable of these streams And an exit in its 
waters. Such is the one that flows through the little oasis of Mun ; 
it owes its size to the streams from three glaciers uniting some dis- 
tance above the village. The silt brought down by these, has formed 
a miniature delta, or arm of shallow water, running out into the lake. 
In the course of a conversation with the coolies and men of Mun, 
I learnt that some three or four marches further on, the lake narrowed 
to a mere stream which was fordable, and that it was not necessary 
to follow the northern shore, where ran besides the worst road. I 
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changed my route, sent back for the supplies and camp at Spang Mik, 
and late in the evening, they had all arrived. Other advantages 
accrued by following the south shore, viz that I saw more of my 
ground without having to ascend to very high peaks, there was 
plenty of water and wood as far as the Chushal river, and the villages 
extended further. On the other hand, the northern shore is very 
bare, and water is only obtainable by digging holes close to the edge 
of the lake, into these water percolates, but only slightly less saline. 
On the 22nd July, my march lay over the sandy, stony plain, skirt- 
ing the shore of the Pangong, crossing two or three ravines, where 
sections are well displayed of former and higher levels of its waters 
in sands, interstratified with an angular rubble like that distributed 
over the present surface. At about eight miles from Mun, the strag- 
gling village of Meruk is passed on the right hand, and the last on the 
lake Karkpet is three miles further. The level ground between the 
shores and the foot of the mountains increases much in breadth 
as one proceeds east, and the stream from Chushal gives, from a dis- 
tance, no signs of its proximity, and I was rather surprised on coming 
suddenly upon a fine body of water, flowing with a quiet current through 
a narrow belt of green grass some 10 feet below the surface of the 
plain. Finding plenty of wood and a nice green sheltered spot 
under the bank, I pitched camp by the side of it. 

The extent of level ground here is considerable, quite ten square 
miles, dotted over in the vicinity of the stream, with a few low bushes, 
and over the rest grows a scanty coarse grass in tufts. Towards the 
shore of the lake rise two very conspicuous isolated low rocky knobs a 
mile apart, and between these is the confluence of the Chushal stream 
and the Pangong Tso, The next morning I walked across and ascend- 
ed the most eastern eminence, having the strange sounding name of 
Tuggu NuggiL This had formerly been a fortified post, the level 
space at the top was enclosed by a low stone wall, while a detached 
out-worl? had been built on the low spur that ran out on the east 
side; none of my coolies, who were all from this district of Pangong, 
could give any account of it, as to when or by whom it had been 
built ; it must be comparatively an ancient work, still considering how 
soon events are forgotten by such men, its age may be only 150 to 
200 years. It was a lowering morning; and before I had finished 
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my sxirvey work from tins position, it came on to rain hard, which 
we sat out on the top ; the shower passed off up the lake, and it had 
a fine effect on the view in that direction, with the lines of falling 
rain over the expanse of water, and the misty mountains bounding 
its sides. The state of the plain which, when dry, is covered with 
a hard incrustation of lime and a salt, that crackles under the feet, 
had now by the wet been turned into a sticky loam that adhered to 
the boots in huge lumps, and remained like a cement upon every 
thing it came in contact with. One and a half miles beyond Tuggix 
Huggu low spurs abut upon the lake in cliffs of 150 to 200 feet 
high, and the way leads along the narrow shore at their foot, with 
very deep water washing the bank. Passing one large bay we round- 
ed a low narrow point of beach only to find the existence of another 
bay, called Phursook : this forms the boundary between the Kashmir 
Rajah’s territory and the Chinese district of Eudokh. Phursook 
formed a circular sheltered little lake in itself, a narrow strait only 
connects it with the water outside. It was evidently of great depth 
in places where the hills came down in cliffs upon it, a narrow "beach 
ran along the foot of these formed of talus cemented by lime. Tbe 
bay formed a perfect harbour, in which a line of battle-ship might 
have floated, and sailed in and out of. Were this lake in a less ele- 
vated region, or on a line of trade, how useful would the water com- 
munication prove up and down the extent of its two long portions. 
The first or lower lake is 40 miles in length ; the second 38, giving 
a total of 78 miles, exclusive of the upper long portion beyond Tso 
Nyak, whieh is quite 18 miles. 

I shall not detail each day’s march, winding in and out of the hays 
of this long length of water, but will attempt to give a general de- 
scription of it, connected with which are several points, both curious 
and interesting. 

The first that must strike any one of observation is the evidence 
of this lake having been formerly fresh for its entire length. Myriads 
of dead fresh- water shells now strew the shore : these, thrown up by 
the waves in a long white ridge, lie so thick in some of the bays they 
can he taken up in handsfull. They are principally of Lymnwa and 
Planorbis ; but though I searched diligently, I never found a largo 
bivalve, only one very tiny Pisidium that I found inside one of the 
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specimens of Lymneea ; nor did I ever find a living specimen, which 
I had hoped to do in the upper lakes, where the water was very 
slightly brackish. When these shells existed, the former lake must 
have had cpiite a different aspect from its present one, and in it must 
have grown for the sustenance of these molluscs beds of water plants, 
while its banks would have been fringed probably with grass and 
rushes. In the lower lake there is not a vestige of any sort or kind 
of plant, the beautifully blue clear water washes a bank of sand and 
pebbles, the latter perfectly free even of alga. This is not the case 
beyond Ote, where the water is much less salt, there the stones under 
water are extremely slippery and covered with vegetable growth. At 
this part also, patches of a coarse water weed are also seen here and 
there along the shore, but not growing luxuriantly, and evidently 
making a struggle for existence. The waters of the western end are 
far more salt than those of that near Ote, noticeable even to the taste, 
but it is not until the stream tkajb connects the two portions is fairly 
entered that it is by any means drinkable ; thence for the whole dis- 
tance eastward, we used the lake waters save when we had the luck 
to find a spring of really fresh. By looking out carefully, we discover- 
ed springs in three places flowing out from under the bank ; and in 
one spot, these springs were bubbling up for some distance out into 
the lake, rendering the water quite fresh around. It was quite a 
pleasure to see the poor yaks who carried our baggage take their fill 
of it, when for three days they had drank nothing but salt -water. 
A curious feature of tlie Pangong is the almost entire absence of 
streams, whose waters find an exit in it, considering the great area 
that some of them drain ; for, with the exception of the few glacial 
rills and the Chushal stream on its south shore, and the stream at the 
extreme west end, from the Morse Mik La, there &re none. The northern 
shore is particularly dry, not a single rill joins it for its entire distance* 
until arriving at “ Pal, 57 on the upper lake ; and the same may be 
said of the southern shore, from the Chushal river to Ote, and for 
many miles beyond. Many of the ravines have their sources at a 
considerable distance, but near the lake have broad dry beds from 
2 to 3, and up to 5G0 yards in breadth of rubble and sands. I may 
instance the very large lateral ravine at Ote, the longest branch of 
which runs back into the snowy mountains of Chang Clmngmo, for 
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a distance of 40 miles, draining altogether an area of nearly 400 square 
miles. The silt which in former times has been carried down from 
the above area has formed the plain of Ote, the broad barrier to what 
would otherwise be a continuous long reach of water. This was no 
doubt the old configuration of the lake, for a rise of some 12 feet 
would cover the greater part of the Ote plain even now. In nearly 
all the higher ravines, water is plentiful, and glaciers of the second 
order are seen, hut the streams are all sopped up in the broad bed 
of the main valley which acts like a perfect sponge ; the stream breaks 
out occasionally here and there only to hide itself a few hundred yards 
down, the last water seen being above the fort of u Lanakh-khur, 5 7 
hut it nowhere is seen to flow into the lake, being lost in the sands 
of the plain. 

Another point in the history of this lake, on which may be based 
a good deal of theory as to its older aspect, is the former size and 

extent of its waters, On every side unmis takeable traces that the 

level was much above the present one, are seen in the lines of old 
beaches and in the beds of sand, containing the fossil remains of fresh- 
water shells,* interstratified with beds of angular debris, which I 
mentioned before, are to be seen in the little dry ravines that cut 
through the plain, over which the road from Man to the Chusbal 
stream runs. Fig. 2. is a rough section of these beds, in which No. 1 
represents the present plain of surface debris, the scattered talus of 
rocks brought down from the mountains of the south bank, when the 
small glaciers, at present only two to four miles long, extended nearly 
down to the lake, as proved by their old moraines still to be seen. 
Winter snow and the water action of time have spread their materials 

far out, nearly clown to the water's edge. No. 2 are fine sands and 

arenaceous clay, such %s would be now in the process of formation 
near the debouchement of the Oliushal stream, perhaps a little coarser, 
which a moister climate would entail. It contains shells and stems 
of plants. No. 8 is a bed* of angular debris, the same in every respect 
as the upper bed, No 1, but much thicker. No. 4 again are sands, 
like No. 2, containing the same shells. No. 5, debris as beds 1 and 3, 

# These fresh- water shells are the same as those now found on the edge 
of the lake, while the stems of plants are plainly discerned ; where these last 
arc seen, the sandy clay is generally tinged with an iron colour. 
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Fig. 2. 



This section proves great changes, and also, I think, that the lake 
existed prior to, certainly during the latter part of, the great glacial 
period in the Himalayas. Whether the scooping out of the depression 
in which its waters lie, is due to glacial action in the first instance, 
when this high region was (as is most probable)^ deeply overlaid by 
ice and snow, is a hazardous question, and one rather problematical. 
From the alternation of the beds of debris and finer deposits, we can 
infer that there have been changes from milder and moister seasons 
than at present exist, back to colder and drier ; during the first, beds 
like No. 3 would have been deposited by the increased transporting 
power that would have carried the materials further out into the lake ; 
while, at the same time, the level of the waters would naturally have 
been much higher. Its waters must then hqve generally held much 
silt and mud in suspension to form the shell beds of above section. 
At the present day, no deposit of any kind is taking place, save per- 
haps near the debouchements of the Chushal, and the extreme western 
tributaries. A closer inspection with some levelling would, I think, 
somewhat clear up the mystery attached to the huge masses of 
alluvial deposits seen in the valleys of all the great rivers of the 
western Himalayas, from the Chang Okdngmo and LeK, to Skardo 
in the valley of Kurgyl and valley of Bras, and on both the Jhelum 
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and Ciiamlra-bagha (OhonabJ rivers. Grive a greater rain-fall to the 
Pangong district, and a lower snow line (now above 20,000 feet), 
the ravines would be seen with fine running streams in them, and, 
allowing time, would cut through the barrier at the Surtokh La 
and eventually down through the whole length of the alluvial deposits 
in this lake basin, the large valley and its tributaries then drained 
would resemble most closely on either side the sand, shingle, and 
conglomerate deposits now seen at Tanks© and on the above-named 
rivers. These deposits at (He would be somewhat higher, and would 
cover a greater area from the junction of the great tributary there. 
The. height of the waters of the Pangong have much diminished, 
and are diminishing at the present day : the first travellers who 
visited it, now some years ago, would I think find a marked difference 
on its shores. The coolies of the district assured me that formerly, 
say 80 years ago, it was not practicable to proceed along the southern 
shore, following close to the edge of the lake from Phursook to Ote, 
which at present is quite easy — even yaks can be taken. Only in 
one or two spots was there any difficulty, where the cliffs approached 
close down to the water’s edge. A rise of 15 feet would bring the 
water close to them, and even 10 feet would render such placees quite 
impracticable for animals and nearly so for man. Prom other inform- 
ation I could collect, the fall must now he from 1 to 1|- feet per 
annum. The difficult spots mentioned above have only been practi- 
cable for yaks for the last four years (1868) ; before that time the 
track lay over a rough ridge a short distance back from the shore. 
The men of the district also said that it is only for the last 20 years 
or so, that the waters have fallen at this rapid rate. The rock that 
lies out, in the lake at its western end, distant 1 J- mile from the shore, 
is about 5 feet high.* It has only been noticed for the past four 
years, so this would again give a fall of about one foot a year. Again 
the numerous lines of the beach marks, — and at some points as many 
as five and six can be counted, —denote falls of level of about a foot* 

^ The rock bounding the north side of this pass is a hard crystalline lime* 
stone, nearly on edge, up to the piano surface of which the ridge of detritus 
extends. The depth to which the rocks in situ have been eroded prior to the 
talus that has since been precipitated against them, is in all probability suffi- 
cient to drain the whole extent of the Pangong and valley towards Tanks?*, 
if these present accumulations' were removed. 



96 Notes on the Pangong lake district of Ladakh . [No. 2, 

These all lying close to tlie water’s edge are very recent, as evidenced 
by being so well defined. But as a -proof that the waters of the 
Pangong lake in former times have fallen below its present level, I 
may state that on a long point of land in the little bay of Plmrsook 
in deep very clear water, I looked down upon a terrace 10 feet below 
the surface which terminated in a cliff, where the stratification of 
the sand and clays could be well seen, the bottom was not visible 
beyond this, and it was too far out to sound the depth. This would 
be the section, 

Fig. 3. 



The only deduction to make from such comparatively recent changes 
is, that the level of its waters has been alternating with moist 
and dry periods of time, the slow process of which may be even now 
going on almost imperceptible to man : the water of the Pangong 
depending as it does mainly on the winter snow, (query, may not 
the snow-fall in this part of the Himalayas be much less now than 
formerly ?) and the country passing through a period of diminishing 
falls. Slow as such changes may be, they are by no means impro- 
bable or impossible. The western end of the Pangong Tsolies as nearly 
as possible in latitude 34° and longitude 78° 30', thence its direction 
is due south-east to latitude 34° 40', it then takes a bend easterly 
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and follows that latitude as far as Noh, in longitude / 9° 50 . The 
mountains to the north-west of the first long reach are of no great 
apparent elevation; in July there was very little snow to be seen, 
and only on the very highest portion, or the main range, which 
nevertheless is from 18,000 to 19,500 feet high; the highest peaks 
being 20,000 ; but the level of the lake being 18,981 feet above the 
sea, detracts considerably from their great altitude. The terminal 
knobs of the spurs from the above range lie close on the edge of the 
lake, rising to the height of 600 to 1,500 feet, generally terminat- 
ing precipitously, and the lake I should imagine is excessive- 
ly deep at such places. It would be a most interesting scientific 
enquiry to sound with some portable kind of boat the depth of this 
lake. To the south-west a high range runs parallel to the lake, 
some of the peaks on which attain an altitude of 21,500 feet ; this range 
terminates in a peak above and to the east-south-east of Tankse, 
which is 20,008. The above fine line of mountains, covered as they 
are with perpetual snow, and their ravines terminating above in small 
glaciers, form a fine boundary to this valley on the south. The 
southern watershed follows the lake very closely as far as Ote. It 
there extends further south, and between that place and Pal, several 
very large lateral ravines descend into it, all with the usual broad, 
dry, gravelly beds, the largest of these are the Algrong, Ten gun, 
Kiam-Surpo Loombas, or valleys. On. the northern shore, beyond the 
very large valley of Chang Burmah, which finds its exit at the Ote 
plain, there is another, the Dal-Loomba, that drains the considerable 
tract of 150 square miles ; the silt carried down from this has narrowed 
the lake very much, forming a low point jutting out into it, and has 
contracted the waters to a quarter of a mile in breadth. Altogether 
the mean breadth of the second lake, “ Tso Nyak,” or u middle 
lake” is much less than the first or true “ Pangong.” 

Wherever a tributary ravine joins the shore, there is grass, scanty 
as a rule, and of a very coarse kind. At Ote it is much richer, 
especially in the vicinity of the stream that unites the two lakes. On 
both banks of the second lake, wood is found in plenty, growing 
luxuriantly in places ; at Algrong and Numkum it formed a scrubby 
jungle, but on the northern shore, at Silfing, it was met with no 
more, and the only fuel was a stunted plant which throws out a good 
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deal of woody root, and is found all over this country ; and I never 
found a scarcity of it even up to 18,000 feet in the Chang Chungmo, 
save where the ravines were very rocky. Descending from the small 
ridge between Paljung and Pal, the extensive plain near the latter 
comes in .view, bounded by low spurs on every side save the east, 
where a conspicuous peak rears its head. A small stream winds its 
way through the eastern side of the “ maidan,” and joins the lake 
being the only one on the northern shore that does so. Three and 
a half miles beyond Pal, the second lake ends, and a small stream 
is found flowing into it through half a mile of sandy flat ground, 
beyond which is another lake, called Tso Bum, having a length of 
about four miles. After crossing again some flat ground, Lake Tso 
Nyak, (the second,) is reached connected as before described with 
Tso Bum below. Near the northern shore of this last is situated 
the small village of Noli, a short distance up a tributary from the 
north. This place I much wished to visit, but as will be shown 
further on, I could not manage to accomplish it. On the northern 
shore of Tso Nyak, the effects of a very peculiar natural force may 
be seen; at intervals a ridge of sand and earth runs parallel to 
the line of beach, at first T attributed this to the action of waves, 
but observing the large proportions of these banks in some situations, 
and at last seeing the ridge quite 6 feet high ; and, moreover, that 
the bank bad been fairly turned up, as if with a gigantic plough, 
I was fairly puzzled to account for such an appearance, and on ques- 
tioning the guides then learnt, that during winter, when the lake 
is frozen over hard, the water naturally accumulates under the ice 
and flowing westward can find no exit. When the pressure becomes 
too great it tears up the frozen earth on the shore and being liberated 
flows over the surface of the ice. I give a slight sketch (Fig. 4.) 
of a section through one of these banks, showing the old surface grass 
still growing on the perpendicular face of the upheaved ground, which 
of course is on the inland side. On measuring this, I found it an inch 
or two over 6 feet. 
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I noticed also that the banks were higher and better developed 
on the western curves of the bays. One reason for this may be seen 
by a glance at the accompanying diagram, (Fig. 5.) where n, a } a 9 


represent the shore of the lake, the waters of which have a tendency 
to flow west, in direction of the arrows. These waters (?) suddenly 
increased by springs in bed of lake, and subjected to the upper 
pressure of a frozen surface meet with another resisting force in 
the curve of the bay at B. That line where the ice, united to 
the frozen ground, meets the dry soil into which water does not 
percolate, and is consequently comparatively dry, would be the 
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line of least resistance ; and upon that line the disruption would 
take place and the pent up waters find an exit. Where the bank 
is sandy or clayey and covered with grass, it would he turned up 
in the manner as shown in Fig. 4. In spots where the shore is 
gravelly, the water seems to drive in the sand and stones before it 
from the bottom of the lake out upon the shore, and this being a 
continuous annual action it has in some bays formed a bank quite 
8 feet high. Whether this- phenomenon has been observed before on 
other lakes I do not know ; it could not take place even here, did 
not this lake Pangong receive a large amount of water from the 
east, with a determination to flow towards its old natural exit near 
Lukoong. During summer, evaporation no doubt carries off a great 
amount of the surplus water that drains into it, but in the winter 
this must cease, and with its upper, casing of ice the water to free itself 
thus tears and roots up the bank in the curious manner above detailed. 

During the whole time I spent on the shores of the Pan- 
gong, the only animal I saw was the Kyang, or wild ass of Tibet, 
a few couple of these were grazing on the grassy maidans of the 
northern shore. Of the birds, geese were plentiful in the stream 
between the first and second lakes, and I saw many young broods. 
The Brahmini goose, teal, a red-headed diver with white body, and 
a very black plumaged duck, made up the water birds. There was 
a great scarcity of the smaller birds, a sandpiper and wagtail were 
occasionally seen on the. shore. The large fish-eagle was plentiful 
at Ote, attracted there by the fish which are seen for the first time 
in the slightly brackish water flowing out of the upper lake ; this 
lake is full of them, they much resemble the tench in shape and 
colour, only somewhat longer in the body, and are covered with slime 
like those fish. I had fortunately brought a rod, and all its et- 
ceteras, and had near Numkum, in deep water under the rocks, a very 
good afternoon’s sport, catching some five and twenty ; they ran about 
a pound in weight, the largest I caught being about 4 libs. They 
would rise at a fly when the surface was much rippled, and seeing 
them rising at gnats, I managed to catch two with a small midge 
fly, the first artificial I fancy ever thrown on these waters; but their 
extreme clearness is much against fly-fishing. The most paying bait 
after all was dough ; this they took readily enough, and I might have 
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cauglit double the number in another hour, but had to move on to 
camp. These fish formed a welcome addition to our food as long 
as we remained on the lake, I supplied my old Bhut Moonsbie and 
some of the guard with hooks and lines, they became fierce fisher- 
men, and brought in good bags. It is a fine sight to see the lake during 
a storm, when a good strong wind is blowing down a long extent 
of its surface, and dashing the waves, which rise to a considerable 
height, against the hard rocky shore : I had the fortune to see its 
surface in this state one morning, and sitting down watched the 
waves rolling in ; it was a minature sea, and Pangong waves brought 
up thoughts of beaches in old England. Though the country is so barren, 
the lake has its beauties in the varied tints of surrounding hills and 
mountains, and the rich deep blue of its waters, becoming quite of 
an emerald green colour as they shallow near the shore. During 
the summer months the lake is quite deserted, and we did not fall 
in with a soul the whole distance up to Pal, or we might not have 
got so far. At that time of the year, the flocks of shawl- wool goats, 
sheep and yaks, are grazed in the higher valleys on the young rich 
grass that springs up in some places after the snow has left the 
ground. During winter they are brought down to the level u maidans’» 
near the lake, and Ote, I was told, becomes dotted with black “ Chain- 
pa”* encampments. Snow, they said, never lies long at Ote, though 
the lake freezes all over very thick, and the degree of cold must 
he very considerable ; — what a glorious expanse for skating the lake 
must then present ! The Champas or Changpas, who spend the 
winter on the lake at Ote, come from both Noh and Bndok. The said 
plain is a disputed piece of ground ; the men of the Pangong district 
claim it, though judging by the site of an old fort standing on a 
low rock on the north-western side of the plain, I should say it 
undoubtedly belongs to the Lhassan authorities, by whom it was 
built years ago : proximity of Leh and greater power of the Thana- 
dar there, places it in the Kashmir Bajah’s territory. Walls of stone 
and earth are built -up as a portection for the tents against the wind; 
and to render them still snugger, I observed that the interior floor 
had been dug down to a depth of 3 feet, which must make them 
warmer abodes. I found the summer winds of this country cold 
* " Champa,” the nomadic trides of this country. 
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enough, what the winter are like I can well imagine : the amount 
of comfort, in a tent on the edge of a frozen sheet of water stretching 
for miles, must he a very minus quantity. During the whole period 
of my sojourn there in August 1868, the weather, with a few solitary 
fine days, was miserably cold, nothing but cloud, sleet, and rain. I 
may have seen it under disadvantageous circumstances, and I trust 
at times it does enjoy a little warmth and brightness. 

On the 1st of August we reached Paljung, and in the afternoon 
of that day came in sight of the first natives we had seen, viz., three 
men driving some yaks in our direction, they saw us at the same 
time, and turned and bolted; we followed, but failed to overtake them, 
— it being about two miles to the point they had rounded, — they had 
disappeared up some lateral ravine out of sight: our approach was, there- 
fore, known to the Rudok men. It rained in torrents during the night, 
camp was pitched at Paljung, where a long broad nulla bed came 
down to the lake, and a low long promontory ran from the hills, on 
the north out into it. Our road next day on towards Pal lay over 
this, it being a very long round to follow the shore under the cliffs. 
Prom the low pass the broad dull green plain of Pal was seen, and 
on its eastern side we discovered the black tents of a small Tartar 
camp. As onr approach was now certainly known to these people, 
we bent our steps towards them. Three men came out to meet us, and 
turned out very mild individuals, one being a Lhama or priest. Their 
dogs, of the large Tibetan breed, were much more noisy and furious 
at the intrusion of strangers, and were not to be reconciled until 
long after the tents were up. These Champahs informed me that 
one of their number was about to ride into Nob at once to give the 
news of our arrival, and have it thence sent on to Rudok, I at once 
sat my Bhut Moonshi down to write a letter to the Governor of 
the place, requesting that he would raise no difficulty to my paying 
the place a visit, and see its monasteries, (fee. 

The next two days I remained at Pal, for the hills were buried in 
dense cloud and a good deal of rain fell, so that I was unable to proceed 
with any survey work in an eastern direction ; on the third day, the 
Zimskang of Rudok rode in with some twenty followers, and pitched 
his tents on the other bank of the little stream, and came over at 
once to see me. He was a native of Lhassa, a short, stout, jovial 
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fellow, and brought a letter from the Governor of Rudok, and a 
white scarf, together with a present of two damans (bricks) of* tea, 
and some sheep and goats for my men. The letter was then read 
by the Moonshie, and was to the effect that it was not in his power 
to give me leave to visit Rudok, as he had strict orders from his 
superiors in Lhassa to prevent foreigners crossing the frontier, and 
that it would eventually be known if he permitted it. He added that 
he could not use force to prevent my further progress, but he trusted 
I would not lose him his appointment by so doing, and that I would 
accept the presents as a sign of friendship. Having received orders 
not to bring on any collision with the Chinese officials, I had to 
give up the idea of seeing Rudok, but I held out for one more march 
towards the place and gained my point, but not before showing 
some anger at their absurd wishes. The Zimskang again came over 
after my dinner about 9 o’clock at night, to beg I would not proceed 
any further ; hut I said they must abide by their first agreement. 
The afternoon of that day I was enabled to ascend the limestone 
mountain east of camp and fix my true position, the range around 
Rudok and the eastern end of lake were also again visible, and I 
was enabled to get intersections with other rays. The 5th broke 
fortunately clear and bright, so I started early along the shore of 
the lake in direction of Noh, my friend the Zimskang, stuck to me 
like a leech the whole day with a few of his men, and a curiously 
dressed rabble they were, with their enormous flat mushroom-shaped 
hats, and all mounted on little scraggy but sturdy ponies, they were 
all very jolly and amiable, I made no secret of my work, and showed 
and explained the map of the lake to him, which he thoroughly 
understood. I have found the people of Tibet far in advance of 
Hindustan as regards drawings, and what they are intended to 
represent. At a small hill called Tobo Nokpo, whence I had 
promised to return the previous day, I fulfilled my agreement evident- 
ly to the great pleasure of the Zimskang, who was now more plea- 
sant than ever and thanked me with many salaams. On the 6th 
August my tents were struck to leave Pal, and the Rudok men did 
the same, I was invited over to their tents, previous to starting, to 
partake of a parting cup of salted tea churned with butter, which 
is always kept simmering on the fire ; it is by no means a bad beverage 
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when made with good fresh butter. • I gave him a few presents 
and we parted. 

At the eastern end of the Pangong the hills somewhat decrease 
in altitude, the highest lying to the north of Noli, Looking in a 
direction due east from the higher points I ascended, the country 
appeared flat but undulating, and I observed in the far distance two 
or three pieces of water, these may turn out to be connected with 
Pangong Tso, probably bounded by steep sides which were not discern- 
able at twenty miles, they may extend for some distance ; the breadth 
of this high region was considerable, and extended up to a snowy 
range that rose suddenly on the south. The more level surface was 
not bounded by any mountains, and was seen stretching to the horizon. 

The morning we left Pal was raw, cold, and cloudy ; the road lay 
north-westerly for some distance over the dead level plain, that showed 
distinctly it had once been covered by water, for dead fresh-water 
shells are seen for some way ; we then rose from it over a long very 
gradual slope of some three miles which at last contracted into a ra- 
vine, bounded with very low and easy scarped hills. A portion of this 
ravine was well wooded with the same kind of shrub as grew along the 
shores of the Pangong. The little camp of Champas continued their 
march with us ; and had we been one day later coming into Pal, we 
should have missed them altogether and gone straight into Noh 
without meeting a soul. Nearly all their worldly goods were carried 
on sheep, only a few articles on the ponies which they rode. The 
women drove the former, and, in fact, did more in the packing, unpack- 
ing, and pitching of the tents, than their lords and masters; after 
which they were sent out on the hill side to collect the roots of a low 
shrub having a scent like lavender. One of the girls was very nice 
looking, and wore a peculiar head-dress which is not seen on the 
Ladakh side. The usually narrow fillet of cloth worn by the Ladaki 
women was treble the usual width, and covered with torquoise and 
silver ornaments ; near the attachment at the forehead was a bar of 
silver set with small torquoise, pendant from which so as to lay on the 
forehead were a number of silver coins attached by short strings of 
coral beads, the effect was very good, 1 had the young lady brought 
over to ray tent, where she sat for her portrait, and was delighted at 
the drawing made of her. The encamping ground was called Tobo 
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Rubern, and was a level piece of green grass, with several good 
streams of water flowing across it, for curious enough the higher 
ravines of the country have plenty of water, but they are all absorbed 
a few miles down in the sand and gravel of the broad water ways. 
The valley was here high, broad, and nearly level, the mountains were 
of no great elevation above it, not more than 3,000 feet; the lower 
slopes falling gradually from them into the valley, which was patched 
with furze of stunted growth, and plenty of good grass. The morning 
of the 7th broke clear, sunny, and bright, with .a fresh breeze, we 
started early and gradually ascended the valley to the pass in our 
front, called the JDingo La (16,270 feet). On the top the ground was 
nearly level, expanding into wide open ground to the north ; on the 
left rose a hill about 1,000 feet, which I determined to ascend to 
obtain a view over the hills and country around. Walking a short 
distance up this, a small tarn was seen in the centre of the level 
ground north of the pass, which had once evidently extended over 
the greater part of its area. Scattered plants of rhubarb are here seen 
but very tough and acid. The rocks were all of limestone formation, 
with a strike nearly east and west. I found no fossils, but it resem- 
bled in appearance the palaeozoic rocks of Bras, &c. I obtained from 
the peak a fine view, but could see no more of the eastern end of the 
Pangong near Noh, on account of a dense haze in that direction, I 
was much disappointed and could only fix a peak or two looming up 
through the mist. My own camp and the Tartars had gone on, and 
I quickly followed them down the valley. This was very characteristic 
of these regions, spreading out into a broad gravelly plain, on the left 
side of which was a sharply defined scarp showing its general level had 
been uniform ; this plain forms the head of one of the branches of the Dal 
Loomba. We parted with our Champa friends at a place called 
Chuchan, where they encamped to graze their goats and sheep for a 
few days, while we proceeded on along the side of the hills of the 
right bank rising gradually to a low pass called Sa Lam, and descending 
on the other side to another broad tributary of the Dal Loomba, which 
at this spot branched into three broad arms that penetrated into the 
mountains on the north for some eight miles. The longest of these 
valleys had a direction north-west, and up this our road to the Chang 
Chungmo ran ; no water was here to be found, and it was not until we 
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had proceeded another two miles that water was found in the bed 
of the ravine. Where we halted fuel grew in plenty — the yellow 
flowered Tibetan furze, differing slightly from the European in not 
being quite so thorny. The valley was still broad, but the hill sides 
descended into it with steeper slope, it was here called Drukker. 
When on the Sa Lam a horseman was seen riding down the valley 
from the north, who joined us. He had come from an encampment up 
the valley, and said he was sent to escort us on to the pass ahead. 
Our movements were, therefore, well known, though we should not have 
supposed a human being to have been within miles, but the Champas 
were evidently on the watch, and espied us the moment we topped the 
pass of Sa Lam. Between camp and the Demjor La, the valley bore 
the same character, save that the broad gravelly bed was covered with 
a luxuriant growth of furze, this swarmed with hares, which got up 
in all directions, and I had some good shooting. The Demjor La was 
reached about 10 o'clock, I found it by boiling point thermometer to 
be 17,465. The rise was gentle the whole way, and it fell in like 
manner into the valley on the north. As I came up to the usual pile 
of stones on the crest, two fine Ovis amnion came round a spur to the 
right, at about 200 yards distance. I managed to get a little nearer, 
but missed them. A fine mass of hill rose to the south appearing- 
easy and near, I sent the camp on to the stream below and commenced 
its ascent. This was a good deal steeper and further than I had antici- 
pated, proving to be 20,240 feet high, but the labour was rewarded, for 
from the summit I obtained a splendid view, and did a large amount 
of work ; massive snow beds still covered the top, and the wind was 
bitterly cold. The mountains to the south of the Pangong were well 
seen, with the great snowy range near the Indus beyond Bud ok ; and 
I still longed to go on in that direction. Of the mountains to the 
south and west, there was a fine view of a country bleak, naked, 
stony, and inhospitable ; only in a tributary of the great Chang Burma 
Loomba, whence was a way to Ote, was anything green, a little grass 
and furze there skirted the stream. Work being finished, we were 
soon down again upon the level ground of the valley ; and on a piece 
of very wet ground, I was surprised to flush a snipe. It was a bitter 
cold evening, but the camp was in as sheltered a spot as wc could find, 
and there was some good grass here for the yaks. Our Champa guide 
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took leave of us on tlie Dirajor La, so that we proceeded on the next 
day alone. The valley below camp., took the usual configuration and 
ran towards the north-west, with a bed about one fourth of a mile broad. 
At about three miles we reached the confluence of a large valley from 
the north, and up this I determined to proceed, and thence ascend to 
Kiepsang, trigonometrical station. Several Kiangs were here seen, 
and up the valley numerous Tibetan antelope. After marching up the 
gravelly wide bed for five miles, whose main tributary turned to the 
east, and ended in an extensive elevated plain on the surface of which 
lay some large snow beds, we were rather at a loss to find water. I 
took the eastern branch, while the yaks and servants proceeded up the 
western (the Nertse Loomba), towards a patch of green grass where I 
thought water would he found, and this proved to be the case. From 
this the staff on the top of Kiepsang was visible, and a very delightful 
little pull-up it looked. I followed the eastern branch to a low pass, 
which overlooked a narrow gorge that terminated a short way down 
on another high level plain. There was no track of any kind to be 
seen here, and my guides told me that the country on beyond was 
grazed over by a nomad tribe, called Kirghis, who did not own 
allegiance to the lludok authorities ; that they were great thieves and 
robbers, and occasionally came into Tanks© to exchange their wool for 
grain, of which they had none. These are the people who wander 
over the plains, thence to Ilchi and into a terra incognita on the east. 
It was not until late that I got back to camp, going to bed with the 
prospect of a stiff ascent next day. I was up and off very early, taking 
some breakfast with me ; at this hour it was very cold, and the water 
of the little stream was frozen hard, and the backs of the yaks were 
quite white with frost. I took the line of a ravine which led up to 
the ridge east of the Kiepsang staff, the ascent was most fatiguing, 
over the loose angular debris that filled the steep bed of this ravine, 
whose waters were frozen into water-falls of ice. In this ravine wc put 
up from under a rock a hare so benumbed with cold, it could not run, 
and it was knocked over with a stick by one of my coolies, to his 
great delight. On reaching the ridge, there was still a long pull up 
to the pole, hut the view recompensed all the labor to legs and lungs ; 
the ascent was 8,200 feet, the peak being 20,035, while the camp 
below was about 16,800. Bleak wastes of hill and wide dry drainage 
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courses met tlic eye to tlie north-east, backed by some high mountains, 
whose loftier peaks were covered with snow, and threw down some 
small glaciers. To the south the great tributary of the Pangong, the 
Mipal valley could be followed for many miles, high rugged angular 
mountains bounding it on every side. It was very, very cold, and I 
could scarcely do my work, or hold the pencil, the clouds were gather- 
ing up fast ; and before I left the peak it had begun to sleet, I got 
under the lea of the ridge for breakfast and made a brew of tea in the 
boiling point thermometer pot, of which I gave a tot all round to tlie 
Bkuts, and then descended on the western side into the valley below ; 
by skirting the hill sides down into the ravines and over spurs, we 
reached by evening the Kiung Gang La, 17,259 feet, on the boundary 
of the Kashmir and Kudok territory. At this pass are stationed 
throughout the summer months a guard of a few Kudok men, — these 
we now met, — and who got a dose of chaff from my Tanks£ coolies, for 
thus being taken in rear, but they were very good humoured, and said 
that they were now off for their homes, and left that day with their 
ponies, black tent, tea churn, ifcc. We saw a good many antelope during 
the day. Near the pass was a great thickness of the conglomerates, 
sandstones, and coarse shales, seen in the Indus valley, which formation 
it is most curious to find having so wide an extension in this direction. 
This opens out a wide field for geological speculation. The south-west 
wind was bitterly cold all the afternoon, and in the tents, though they 
were in a somewhat sheltered ravine, it was very cold all night. The 
next morning we proceeded down the ravine to the north, which was 
grassy for some way. The coolies who had gone on with the break- 
fast things came upon seven wild yaks, who went off down the valley 
and were not seen again ; they are, I believe, very wary ; great numbers 
are to be seen here later in the season, when they are driven out of 
their higher' haunts by snow into these lower grazing grounds, which 
were covered with their traces. They occupy this part of the country 
from about the end of October until March, the larger number roaming 
away into the high plains on the north, though some remain through- 
out the year in the neighbourhood of the Pangong, but I do not think 
are met with vsouth of it. About half way down, the ravine narrows 
very considerably, and a mass of rock quite detached rises in the 
centre of the valley, a narrow gorge to the west being the direct road 
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to Kyam ; by this the coolies proceeded, while I took the east side, 
crossing a low connecting ridge. Numbers of hares were seen, and I 
bagged a couple for the pot. I fell in near this, with a Mr. Tumor, 
a traveller from England ; and when I told him the beat I was going, 
he said lie would accompany me. He had been searching for the pass 
by which M. Schlagintweit had gone towards II chi ; but by the natives 
with him (for he could not speak Hindustani) had been taken off in 
this direction, quite a contrary point of the compass. We marched on 
together, reaching, at last the main stream of the Chang Chungmo, 
called Kyamgo Traggar ; this was broad, and a great thickness 
of alluvial deposits were exposed on its sides. It was an alluvial plain 
in its transition state before the river had cut its way down to the 
solid rocks. Its former levels were beautifully shewn in a series of steps 
and terraces, of which as many as five could be counted. 

At the point where we descended from the alluvial terrace into the 
bed of the Kyamgo Traggar, there was a small rill of water, hut' this 
disappeared about half a mile on, where the valley narrowed consi- 
derably, and the hills rose on either hand in high cliffs of limestone, 
forming a regular gorge, through this the wind blew 7 with great violence 
from the eastward, and dark angry clouds hid the mountain tops : it 
was evidently setting in for a stormy afternoon. We pushed on, 
struggling against the strong gusts of wind, and the gorge widening 
as we proceeded at last brought us to a broad valley spread over with 
detrital matter. The mountains still towered in cliffs to the south, but 
rose very gradually from about 1-J miles to the north, towards the 
■high ridge of Samkang and Ohamkang. It now began to snow hard, 
and we got under the lea of a low cliff, and sat there until our coolies 
came up, when we pitched the tents with great difficulty for the tent 
pegs would not hold in the gravelly bed of the stream; but by means 
of large boulder stones, this was accomplished. It was a miserable 
evening, snow falling until sunset, and lying on the top of the tents 
and in dry high spots. When the clouds broke at that hour, beauti- 
ful appeared the surrounding mountains with their white covering, the 
fleecy clouds, drifting up against the sides, added greatly to their height: 
the whole suffused with a lovely rose hue, and the sun sinning upon 
the wet surface of the many tinted rocks, brought out their colours 
brighter than ever. Eires were soon blazing away, and we got ou 



110 Notes on the Pangong lake district of ..Ladakh, [No. 2, 

dinners as if nothing uncomfortable had happened. One must give 
the Indian cooks immense credit for the manner in which they work 
under the discomfort and difficulties that must from time to time 
happen on the inarch. 

The valley ahead of us appeared to end at about six miles distance, 
and thus it had been sketched in on the rough reconnoissance I had, 
so the next morning it was determined to leave the camp where it stood, 
and go on ourselves to the main ridge of the valley, and return by 
evening. After breakfasting we walked up the soft gravelly bed of 
the river for about four miles, it then narrowed considerably, and took 
a bend to the east-south-east and at three miles further on divided into 
two large branches : we followed that having a nearly due east course. 
From the mountain spurs having approached so close to the broad bed 
of the Kyaingo Traggar, the absence of water, and it having also 
taken a bend, we had been led to imagine its course here ended, but 
this we were both of us much surprised to find was not the case, for 
we now beheld ahead of us an enormous broad gravel covered valley, 
stretching away to the foot of mountains at least 18 miles further to 
the eastward. It was quite impossible to reach the main ridge that 
day, so I sent a coolie back to bring on the tents. This open valley 
had the most peculiar aspect of any I had yet seen, but partook in its 
dry gravelly bed a good deal of the nature of those valleys I have seen 
between Pal and the Kiting Gang La ; its elevation was about 16,400 
feet, and its breadth in widest part about two miles ; the ridge of hills, 
bounding it to the north, lay about four to five miles off, but were only 

8.000 feet above it, and tbe spurs came with a very gradual fall towards 
the valley. On the south a very low ridge of about 500 feet, in places 
not more than 800, separated this valley plain from another broad one 
of a like character, the ravines of which ran up into the . hills in wide 
beds, from 2 to 800 yards in breadth. Several broad lateral drainage 
plains also' formed a junction with the one we were in from the northern 
line of hills that ran parallel with it. Directly ahead a low broad pass 
was visible, the mountains rising to the south of it in snowy peaks 

21.000 feet high ; but from the great altitude we stood at, and their 
distance 15 miles off, they gave no idea of so great an altitude. Plenty 
of the woody rooted wild lavender, or rather a stunted plant with the 
like scent, grew around, but grass was very scanty, only in two or 
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three spots was there found barely sufficient for the yaks ; a few large 
patches of snow still lay on the plain, these (for the hill sides were 
now quite bare of it) were the remains of deep drifts formed by the 
winter winds. Water was also very scarce, and we could obtain none 
that day until we reached the spot chosen for camp in the evening. 
The distances on this plain seemed interminable, the ends of low pro- 
jecting spurs appeared in the clear atmosphere quite close at hand ; and 
had not the position of the pass ahead been fixed tolerably correctly on 
my plane table, we should, in all probability, have made our plans to 
reach it that evening ; and my fellow traveller would not believe that 
it lay so far to the east as it did. The “ mirage 55 on the flat gravelly 
plain had at times the appearance of beautiful blue still lakes ; antelopes 
were very numerous; and running across the plain in vicinity of this 
appearance, looked double their natural size. We found t^e sun very 
hot in the middle of the day ; but while waiting for our tents in the 
afternoon, found a blazing fire very comfortable ; and the night, with 
the usual great alternation of temperature, was very cold. We were on 
our way up the valley early on the 13th August, but did not reach the 
foot of the low hill until the afternoon. Antelope still very plentiful, 
and the males magnificent creatures, with beautiful long thin horns. 
The summit of the pass (17,960 feet) was quite 1,500 feet above the 
level of the valley at camp, but the ascent very gradual. The snowy 
mountains on the south could now he well seen, their valleys filled with 
ice, and from the pass in easterly direction lay another .valley 'which 
also widened out into another of the same type as that we had marched 
up ; the hills seemed to fall on Loth sides, and the country generally 
to take a more open plateau like character, I could not spare time to 
proceed any further, I had much work to finish in the rear, and some 
high points to ascend, which the early snow-falls would shut up for 
the season. I much longed to explore, but could not do so. Mr. 
Tumor went on beyond for two days, and gave me afterwards a sketch 
of the ground. It appeared that some ten miles further, the open 
valley turned sharp south, and disclosed a long piece of water like the 
Pangong, hut the mountains shut out the end of it, nor did he even 
get so far as the edge to tell me whether it was fresh or salt ; so that 
this may be, for all we know, another rival to the great Pangong Tso. 
Tumor saw six or seven miles of its waters, which he described as 
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having a breadth nearly equal to that of the above lake. I retraced 
my steps therefore down the valley finishing the sketch of it. Some 
fine agates and cornelian are to be found in a small ravine at the 
spot, where the long southern spur from. Ohamkang II. S. abuts on 
the Kyamgo Traggar. I made a short ascent here, in order to look 
over into the country to the south-east. This presented the appearance 
of large broad level valleys that might almost come under the designa- 
tion of plains, the undulating ridges that divided them being of so 
little elevation. On the 15th August I had returned to the junction 
of the road from Pal, with that running down the valley towards the 
direction of Leh, and encamped close to the hot springs of Kyam. 
These rise at foot of the hills on the left hank ; the alluvial plateau, 
on the edge of which they are situated, extends for about half a mile 
to the rive**, and ends in a low cliff. The water rises in several spots, 
covering a distance of about 150 yards long. The spring on the 
extreme west side is the largest, and temperature the highest : this 
I give below. The ground about is wet and swampy, and consequent- 
ly beautifully green with grass and weeds; an incrustation of lime 
had formed about the springs, but very sparingly. 

Western spring, 108.5 degrees. 

Centre,... 102.0 „ 

Eastern, ........ 98.0 „ 

From the north-west a large tributary here joined the Chang 
Chungmo river, adding so much to the depth of its waters, that it 
was a matter of difficulty crossing at the two fords below Kyam. 
The valley now lessened much in breadth, hut the alluvial deposits 
were still well developed, and were cut into a series of steps by the 
gradual falling of the lake, or the diminished waters of the river on a 
drier climate commencing. At Pamzal the valley was still narrower, 
but these accumulations had disappeared. Here the C bang Chungmo 
is left, and the road leads up the Eimdi Loomha to the Marse Mik La, 
(18,452) and thence descends towards the Pangong basin, with a gra- 
dual fall down a broad valley passing Phobrang, Yurgo, Tubbing to 
Lukung. At Ohuggra, about three miles short of Phobrang, I turned 
to the north-west to the Kepting Kiptung La, 17,642. In the 
Gedmure Loomba was a green expanse of grass, with a rather severe 
ascent to a grazing spot called Boomzi, from this a high broad plateau 
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extended to tlie pass • the line of watershed being so broad, that it was 
difficult to assign its exact position. This high wide valley parted 
north .and south, in the first direction to the Grorotze La, 18,050 feet, 
only used by shepherds when taking flocks to graze in the lower 
courses of the Chang Ohungmo river. 

The scenery here was grand and very striking from its novel nature. 
On the broad high plateau are three small lakes, from which flows 
away a stream bordered with bright green grass, running parallel to 
slopes of talus backed by mountains over 20,000, culminating in peak 
Shayok (No. 2) 21,000 feet. These mountains rise very abruptly and 
send down a row of glaciers that end in moraines upon the plain of 
the Koh Loomba. The sides of this mountain mass are rugged in the 
extreme, and topped with perpetual snow. Shayok (No. 2) throws 
down a mass of ice covered with moraine debris, which abuts upon 
the river itself. From the foot of this glacier, I hardly ever saw a 
grander sight than the steep falls of rock and ice of 8,500 feet in a 
horizontal distance of only three miles to the highest point. This 
portion of the Pangong mountains is well worth the visit of a traveller. 
At the time of my visit the increasing cold had driven the shepherds 
with their flocks and herds from the higher grounds, and we found 
some families at Montol, from which place there is a path over the 
mountains to Muglib. I followed the Koh Loomba valley down towards 
tbe lake, where it ends in a narrow gorge opening out into a consider- 
able broad expanse of open ground, on which are scattered some small 
hamlets containing only three or four families each, viz., Phobrang, 
Yiirgo, Tublang, and last of all, where the stream debouches into the 
plain of the Pangong itself, is Lookoong. Coming down the defile 
upon Yurgo, is a very peculiar and striking peak overhanging the road. 
Its high rounded point is called by tlie natives £< Chomo Kong Go,” 
or the “ Woman’s Head/ 7 it having some resemblance to the shock 
head of a Tibetan belle. 

Lookoong is situated about two miles from the spot where the 
waters of the Koh Loomba join the lake ; this distance is covered 
with sand, white and glaring to the eyes, and the sides of the ravine 
are cut down about 12 feet, forming a cliff of that height on either 
side. I did not see any fish here, the body of water in tlie stream, 
though much reduced from the cjuantity that rises at its sources, 
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is still very considerable, though not equal to that of the Clmshal 
stream. I had now finished the whole of my work, and went on 
that day as far as Miiglib, thence to Tangse, where I paid up my 
coolies and for yaks, &c. The men had behaved very well, never 
had I any occasion to be put out with them. From Tankse I re- 
turned to the Indus valley over the mountains by way of the Kay 
La, 18,256 feet. The Kay Loomba river is fringed with grass 
and bushes for a considerable distance up, and at a height of 16,800 
feet flows out of a lake about 400 to 500 yards long, of very deep 
clear water. It owes its origin to a large landslip from the left 
side of the ravine, by which cause a very considerable portion of 
the hill side has moved forward and been disrupted. The rock is 
granitoid, the same as the Chang La, and forms the main axis of 
this mountain chain between the Indus and Sliayok. From the lake 
to the pass, the scenery was wild as wild could be ; near its source 
the ravine turned south and was nearly level for some distance, 
finally ending amid a mass of scattered rocks, debris, and snow ; 
large beds of which still filled the ravines and lay in patches on the 
summit of the ridge, The wind blew with great violence from the 
west-south-west on reaching the pass, with that cutting, piercing, 
unsparing manner it does at these elevations ; behind the shelter 
of some rocks I boiled the thermometers, and then descended into 
the valley below. All my followers now on the return journey 
walked their best; and by the evening we were well into the culti- 
vation of the valley above Chimray. The next day I reached Leh, 
and was glad to meet some brother Surveyors, also on their return 
from their respective surveys. 

In the foregoing pages, reference has often been made to the great 
accumulations of boulders, gravels more or less angular, clays and 
sands, near Tankse and in the Chang Chungmo ; it is necessary to 
add a few words in conclusion regarding the cause I assign for their 
formation. This is, I think, clearly glacial. Proofs are not wanting 
that, in ages past, the valleys of the Himalaya contained glaciers of 
enormous length and thickness, the only prototypes of which are to 
be seen in those now filling the valleys of the Karakoram, far north 
in Pakistan. About half way between the villages of Kungun and 
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Gone! lying on the Sind river a tributary of the Jhelum, Kashmir, 
and at the village of Grond "itself, marks of glacial action are un- 
mistakeable in the deep grooves or stria^marks cut in the' hard 
metamorphic slates, at a height of about 150 or 200 feet above the 
present level of the river. This point is 20 miles in a direct line 
from the head of the valley, where at present some very small glaciers 
exist, How much further this glacier extended towards the plain 
of the Kashmir valley, it is impossible to say ; but at the debouehe- 
ment 10 miles below, thick beds of debris are to be seen; the Sind 
liver is still of very considerable size, and glacial accumulations are 
very soon swept away, as may be seen in now existing large glaciers 
below their terminal cliffs. 

Taking 5,500 feet as the lowest limit of its extension, every valley 
in the vicinity of a range equal in mean altitude to the mountains 
north of Kashmir, must have once been the bed of these moving 
rivers of ice. The indications of glacier extension are also seen on 
the north of the Zogi La, between the present glacier of Muchoi 
and Pundras, at 10 miles from the pass. It is my belief that the 
Bras plain was once buried in ice, and that this region presented 
much the same appearance that the neighbourhood of the Mustakk 
does now. The imagination can hardly conceive the enormous 
magnitude that glaciers, like those in the Karakoram, must have 
once attained and that they extended into the Skardo valley on 
the Indus, 70 to 80 miles, is by no means improbable. Smaller 
ones from the ridge to the. south we know did, for near Kepelnm, 
a fine mass of moraine protrudes into the plain nearly a quarter of 
a mile, having very large angular blocks on its surface. Moreover, 
this moraine must have been formed after the valley around Skardo 
had assumed somewhat its present configuration, for this basin has 
at some period been filled up with beds of lacustrine deposit, gravels, 
and conglomerates, to a height that overtops the present isolated 
rock rising above tin? town, the coarser beds being the highest in 
the series ; hut it is quite natural to suppose that, on a milder climate 
succeeding, these larger alluvial deposits would be the first to be 
removed by the extinction of glaciers further down the valley, 

* The existing glacier of Baltoro is 36 miles long in direct horizontal 
distance. 
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while the cold was yet intense enough to preserve those around 
and above Skardo. Though the vast accumulations of detritus in 
the Skardo basin were, I conceive, due to the glaciers from the high 
ranges, both to the north and south of the Indus near Basho, — which 
glaciers must have extended close down to and dammed up the river, 
— it does not follow as some might be led to suppose that the whole 
mass of such a mighty barrier should be formed of ice. It, was 
the debris of moraines that would have composed this, from its 
continued accumulation in so narrow a gorge as the Indus there 
presents. These exuvim there piled up, would have raised the bed of 
the gorge, and the bed of the lateral valley as well, also elevating 
the active cause, viz., the glacier itself ; and in course of time the 
whole valley level would have been brought up to the height of 
the great deposits around Skardo. The section below (Fig. 6.) will, 
I hope, explain, my meaning, in which a, , a ', a" represent the successive 
levels, of the gorge and corresponding lateral glaciers. 

Fig. 6. . 



Innumerable other instances can.be seen of nee action throughout 
the Kashmir territory ; I will instance near the Fotu La, on the road 
to Leh, a spot now far removed from such causes in action. Even in 
the valley of the Jhelum, below Bara Mula, the effects of a glacial 
period can be seen. That glaciers filling lateral ravines have extend- 
ed across the main valleys at some periods of their existence is most 
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probable; and in nearly every case where gravel deposits are seen, 
some side ravine below, having its sources high up, can be pointed 
out, whose glacier has formed a temporary stoppage to the main river 
into which it ran: and such effects are still in progress in the 
highest ranges of the mighty Himalayas. When glaciers extended 
down to 5,000 feet, what must have been the appearance of the upper 
Shay ok, Indus and. Chang Chungnio, where 12 to 18,0o0 is the 
lowest level of the country ; contemplation of such a scene in the 
mind’s eye renders the formation of lakes and tlie‘ accumulations 
of detrital matter a natural sequence very easy to imagine. Further, 
when such powerful forces of ice and water were in action, their 
results would have extended far down the main drainage lines, and 
are to he sought for at the debouehements of such rivers as the 
Indus, the Sutlej, Ganges, (fee. ; and I believe that the more recent 
accumulations of immense boulder beds composed of rocks from the 
inner ranges, such as may be seen in tlie Noon Nuddee, Hey rah 
Hhoon, and other places along the base of the Himalayas, may owe 
their existence to a glacial period in those mountains. 



Moles on Geological features of the country near foot of hills in the 
Western Bhootan Dooars, — By Captain IL II. God win- Austen, 
F, II, G. Topographical Survey, 

[Received, 26th March, 1867.] 

In the report * On the coal of Assam, with Geological notes on the 
adjoining districts to the south,’ ifec. by II. B. Medlicott, Esq., Dejmfcy 
Superintendent of the Geological Survey, published in the Memoirs of 
that Survey,* allusion has been made to certain geological features 
of the hills bounding the Western Bhootan Dooars. f 

A few more explanatory notes on the formations to be seen there 
may prove of interest in connection with the above paper, and lead 
others who may have the opportunity to observe them more closely. 
The base of the Himalayas is there so densely wooded that much 

* Mem. Geol. Survey of India, Yol. IY. p. 387. See pages 392 and 435, 438. 
f See the map of <c fUiootan and country adjacent” on the scale of 4 miles 
to the inch for all places mentioned in this paper. 
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is necessarily often hidden, and interesting and important beds are 
easily overlooked on a hurried scramble through the country. The 
point where I first noticed the absence of the usual sandstone forma- 
tion, corresponding to the lowest Siwalik formations, so similar in 
every way to that in a like position in the Deyrah Dhoon, was near 
Dalingkote, where the Tsel river leaves the hills ; here I only 
observed a low terrace of clay and* boulders, quite a fluviatile deposit 
on the river bank, the bounding spurs from the main hills being of 
stratified gneiss. A short distance towards the Teesta on the west, 
these sandstones make their appearance and continue up to that river 
rising to a considerable height and thickness. The remains of a much 
larger accumulation of clays and conglomerates is seen some three 
miles up the Tsel towards the fort of Dalingkote forming a narrow 
flat terrace overhanging the river. The lowest terrace of clays and 
gravels extends away towards the plains, covered with a dense forest for 
eight miles, blending gradually with them into a clay country clothed 
with high grass. Proceeding from the Tsel river to the Tsakamchu, 
and thence towards Sipchu, the beds of two large streams are crossed, 
viz. the Nurcliu and Mocliu. Between these drainage lines, the road 
passes over a sub-angular debris from the adjacent hills of the gneiss 
rocks and clays, the terminal cliff being of considerable height and 
becoming much higher as one proceeds east. The lowest levels of the 
courses of streams which are below those south of Dalingkote, 
gradually increase as the longitudinal depression of the Jholdaka is 
approached, so that on and about the Mochu, the conglomerate cliffs 
rise in fine proportions, the upper level surface of the ten-races being 
constant. But I must remark here that this is far below the highest 
level of like beds on the west of the Jholdaka or Dechu, shewing that 
these last have suffered the effects of denudation to a less extent, 
unless, in the instance of conglomerates on the Nurcliu and 
Mochu, we are to suppose them to he later fluviatile deposits of those 
rivers. A very characteristic feature of the country in this part of the 
Dooars is the very sudden termination of these gravels and clays at 
about six miles from the base of the hills in a more or less abrupt 
scarp running east and west ; this outer boundary rises higher than 
most of the intervening ground between it and the hills (which is 
deeply cut into by ravines and covered with dense jungle and forest) 
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forming at Tsulcha Paliar and Rungamutti isolated high points of 
ground. The watershed between the Dholla and Jholdaka is thrown 
off from Tsulcha and running due south towards Ramsahai Hath, 
terminates there in a marked low scarp of sand and gravel about 20 
feet high, beyond this a more clayey level begins and blends 
into the dead level of the plains. Looking due east from Tsul- 
cha over the Jholdaka, the conglomerate deposits are seen abut- 
ting on the river, and terminate at Tondoo in a high cliff about 
120 feet high irregularly but horizontally stratified, some of the 
boulders being of large dimensions, one remarkably large, about 
10 feet high, lay at the foot of the cliff. About half a mile below 
this in the bed of the Jholdaka the masses of gneissose rock were 0 | 
very large dimensions, their size and position so far from the 
hills requiring the existence of more than the ordinary transporting 
power of moving water. This cliff follows the left bank of the 
Jholdaka and the road to Sipehu runs at the base of it as far as 
the trijunction of the Jiti and Sipehu with the Jholdaka. Looking 
up the first named river, the masses of conglomerate beds with clays, 
are seen to rise into very considerable proportions, and towards the 
east form low hills running up to the main mass of the mountains. 
I was unable to proceed far up the Jiti nulla, but it is far from 
unlikely that the sandstone formation may be found there, the look 
of the gorge gave somewhat the appearance of being cut through 
these rocks. The greater elevation of the newer deposits on this side 
of the Jholdaka also favours this idea, as they may have been raised by 
the upthrow of the sandstone on which they are seen to rest when 
both are present, and I may say generally unconformably. At the 
Jiti nuddee the road to Sipehu rises to the top of the high terrace 
that overlooks the left bank of the Jholdaka for the rest of the 
distance. No one, as they proceed, can fail to remark the succeeding 
sudden rises on to higher levels sharply and straightiy defined. This 
with a slight slope to the main surface causes the mass of this 
formation at Sipehu to be of very great thickness; it is there seen 
abutting against the gneiss rocks quite 500 feet above the bed of the 
Lechu, and no trace of the tertiary sandstones are here to be seen. 
Close beyond this the conglomerates have been removed, and the 
gneiss extends low down to the bed of the river Dochu, but between 
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Sipchu and Jangtsa a remnant comes in as a valley deposit in a 
narrow high ledge overhanging the Deehu, and at Jangtsa the highest 
level must he quite 800 to 1,000 feet above it. This level ledge can be 
traced in a greater or less degree up the valley, being most conspicu- 
ously marked at the junctions of the main lateral valleys. Looking 
over the face of the country just described, at the abrupt termination 
of the conglomerate and clay beds at Tsulclia, c%c. and the successive 
and regular high cut terraces on the east of the Jholdaka, no part of 
the outer hills that I have seen, gave more the appearance of 
denudation clue to the action of the sea than this: all seemed in 
accordance with a slow but intermittent last elevation of the land. 

The large mass of conglomerates, north of Tondoo, disappear before 
reaching Chamoorehi : there in the gorge of the Pyim Chu, only a low 
terrace of transported water-worn materials brought down evidently 
by that river is seen sloping gradually out into the plain towards 
Ambari. The hill on which the fort of Chamoorehi stands is of the 
metamorphie rocks, some of the beds being of a more shaly nature, 
but all micaceous. Neither here, nor on the right bank of the 
Pyim Chu was any trace of the tertiary sandstone formation, nor did 
I see it any where the whole distance to Buxa, not even in the re- 
entering angle of the large river, the Boro Torsa. In the Chamoorehi 
Dooar, between the rivers Dabina and Haiti, is a dry flat plain, more 
or less stony on the surface, open and only covered with grass. It 
extends as far south as Garkunta and Ilulclabari Hath : the 
termination of higher level is very regularly marked also by the 
sudden rise of numerous small streams that flow due south, through 
a country where the surface beds are clay and free of pebbles. The 
distance that the gravel beds extend from the base of the hills, and 
these streams take their rise, is very regular, and conforms very closely 
with their contour at 8 to 10 miles. I also noticed that the bouldery 
character of the beds of the larger streams ceased at the same distance, 
the Jholdaka, the largest of them becoming at once sluggish, broad, 
and with a sandy bed at Bamsahai Hath, and the stony bed of the 
Haiti and Demdema are dry for a long distance ; these outer t gravels 
are evidently the most superficial recent deposits that have spread 
away from the several hill streams. East of the Haiti a long slope of 
gravel and boulders extends from the foot of the hills some 8 to 10 
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miles, these end at Bangali Bujna in abrupt but low scarps much 
intersected with ravines. This scarp is seen on the left hand on the 
road following the right bank of the Boro Torsa that leads to Balia ; 
its materials appear to have been carried out this distance by the 
above river, and are of very recent origin. About four miles from 
Tazigong, the site of the Bhutea stockade, the spurs from the 
mountains abut on the river, and a new and isolated feature in the 
geology of this part occurs. The rock is a hard compact limestone 
very similar to beds in the limestone of Masuri. The mass is of no 
great extent and dips at a very high angle to N. W ; the lower beds 
being shaiy and thin bedded. I found no fossils, so that its age can 
only he conjectured ; certainly older than the middle tertiary, it may 
be nummulitic. The Balia hill in the immediate continuation of this 
limestone on the opposite side of the Torsa is a micaceous schistose 
rock, and in the bed of a small ravine near the foot of the ascent to 
Tazigong, I found several pieces of very pure soft steatite, which 
I was told the Bhuteas cut into small cups. I was unable to examine 
the foot of the hills to the east of Balia, having much ground to 
survey to the south, but looking in that direction the termination of the 
mountain spurs appeared somewhat detached from the mass, as if due 
to newer beds lying at the base of them ; they may either be a 
continuation of the sandstone at Buxa, or the higher conglomerate 
beds. 

To the east of the Boro Torsa, no marked feature denotes where 
the gravels end, the level of the country is very equable, the beds of 
the streams being very sandy, bouldery and dry for a distance of 10 
miles. The Basera river, one of the largest, is dry nearly as far down 
as Nathabari in the month of February ; but, although no scarp marks 
the commencement of a lower level in the country, this line coincides 
with what I have before said respecting the Balia and Chamoorchi 
Dooars. The larger streams have generally a narrow strip of kader 
land bounded with a low scarp marking their former, higher and 
lateral extension . 

At Buxa the sandstones suddenly come in with the accompanying 
higher and unconforniable conglomerate beds, the former with the 
prevailing high dip towards the main hills. I have already noticed 
the occurrence of this formation in a short paper in this Journal 
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(1865), I have. now an addition of some interest, [viz. that in the 
bed of Deemah nuddee a short distance west of Buxa, which flows 
through the sandstones and conglomerates, Assistant Surgeon J. Rich- 
ardson has since informed me he found the fossil molar of an elephant, 
probably washed out of the upper beds. 

The absence of the tertiary sandstones at the base of the Himalayas 
for a distance of over 50 miles is, as remarked by Mr. Medlicott, an 
anomalous case, and if any remnant he found hereafter, it must be 
small. In the deeper gorges of the main rivers such as the Jholdaka, 
Daliina, and Boro Torsa, they would he the more likely to shew, as 
they do on the Teesta, if nowhere else, hut we only And stratified 
rocks of the most recent formations with the single exception of a 
small mass of limestone thrust up at a high angle at Balia. The 
question arises where are these usual formations, they suddenly 
disappear east of the Teesta, and as suddenly reappear east of the 
Torsa in equal force. Are they still below the surface over this 
area, or have they never existed, one of the suppositions brought 
forward by Mr. Medlicott. If they have ever found a place 
here, to wliat forces are we to attribute this single instance of total 
widespread denudation in so long a line of formations. Taking great 
physical features into consideration, it may be worthy of remark 
that the country and its rocks under consideration is to the south 
and east on the edge of a great natural basin of depression that must 
have been receiving for ages the drainage of the whole of the Eastern 
Himalayas, and considering its distance from the sea, the neighbour- 
hood of Kooch Behar is yet one of the lowest in Bengal on the north 
and east. From Balia there runs in a north-westerly direction a high 
ridge, 8 to 10,000 feet, given off from the great Himalayan mass of 
G-yepmochi, and this narrow but high feature runs parallel to the deep 
transverse valley of the Am Mochu, following in all probability a 
great fault, and the existence of which is, in a measure, proved by the 
sudden termination of the limestone in the direction of its strike at 
Balia, for in the Dootia nulla on the left bank of the Torsa, I was 
unable to find any, but metamorphic rocks in its bed ; and if the 
limestone he continuous, this ravine would cut .through the whole of 
it. I am, therefore, more of opinion that the elevatory force that has 
raised the tertiary sandstones into the position they are found along 
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tlie whole "base of the Himalayas,' often to a height of nearly 8,000 
feet above the sea, has here been exerted in a less degree, and that 
they are to be sought for yet below the upper conglomerates more or 
less deeply seated at a short distance from the base of the hills, as I 
have shewn by the dotted line in map (Plate Y). Should farther 
exploration shew more clearly how these sandstones near the Teesta 
disappear eastwards, how. they commence again near and to the west 
of Buxa, and that they lie deeply seated in the intervening space, 
it will not a little form a connecting link geologically, though not 
orographically, with the hill mass south of the Brahmaputra ; it is 
curious to find the last low eminences of gneiss in the Assam valley, 
'viz. at Bhoobrie and Mateabug as noticed by Mr. Medlicott, to be 
upon a line in the direction of this great gneiss mass of the Himalayahs 
at Gryepmochi, the area so devoid of the tertiary deposits lying 
between them.* 


Oct, I860. 
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Abstract of the Results of the Hourly Meteorological Observations 
tahen at the Surveyor General’s Office, Calcutta, 
in the month of September lS(K>. 

Latitude 22° 38' 1" North. Longitude 88° 20' U" East, 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office , Calcutta } 
in the month of September 1860 . 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’ s Office, Calcutta , 
in the month of September I 860 . 
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dependent thereon. 
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Thermometer Means are derived from the observations made at the several 
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Ixviii Meteorological Observations . 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta, 
in the month of September 1866 . 
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78.8 

2.4 

.964 

.40 

.81 i 

.93 

5 

79.8 

1.3 | 

78.9 i 

2.2 

.967 

.43 

.74 j 

.93 

6 

79.8 

1.2 

79.0 

2.0 

.970 

.46 

.68 ! 

.94 

7 

80.4 

1.6 

79.3 

2.7 

.979 

.53 

.94 

.92 

8 

81.0 

2.8 

79.0 

4.8 

.970 

.40 

1.70 

.86 

9 

81.5 

3.8 

78.8 

6.6 

.974 

.29 

2.3o 

.81 

10 

81.6 

4.7 

78.3 

8.0 

.949 

.32 

.90 

! .78 

11 

81.8 

5.4 

78.6 

8.6 

.958 

.19 

3.18 

j .76 

Noon. 

82.0 

5.8 i 

78.5 

9.3 

.955 

.16 

.44 

j: V 

1 .75 

1 

82,3 

5.9 i 

78.8 

9.4 ! 

.964 

.25 

.51 

.75 

2 

81.9 

6.2 | 

78.2 

9.9 

.946 

.07 j 

.65 

! .73 

3 

82.2 

6.0 

78.6 

9.6 ; 

.958 

.17 

.59 

.74 

4 

81.9 

5.8 

78.4 

9.8 I 

• ■ .952 I 

.12 

.44 

; .75 

5 

81.4 

5:4 

78.2 | 

8.6 ! 

.946 i 

.07 1 

.14 

.76 

6 

81.2 

4.0 

78.4 

6.8 : 

.952 j 

.17 ! 

2.44 

.81 

7 

81,2 

3.2 

79.0 

5.4 

.970 l 

.40 | 

1.91 

.85 

8 

80.9 

2.7 

79.0 ! 

4.6 

.970 ! 

.40 

.63 

.87 

9 

80.5 

2.5 | 

78.7 

4.3 

.961 1 

.33 

.49 

.87 

10 

80.5 

2.2 

79.0 

3.7 

.970 

.42 

! .30 

.89 

11 1 

80.5 

1.9 

79.2 

3.2 

.976 

.50 

.11 

.90 


All the Hygrometrieal elements are computed by tbe Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of September 1866. 


Solar Radiation, "Weather, &c. 


1 

p 

Max. Solar 
radiation. 

• o o 

b C !> . 

KS C frj 
£ 

05 S 

4S O 

tf ® fc 

Pi iO 

Prevailing 
direction of the 
Wind. * 

Max. Pres- 
sure of Wind. 

General aspect of the Sky. 

1 

0 

139.0 

Inches 

S. by W. & S. 

lb 

Clear to 7 a. m. Seatd. '"'i to 1 

2 

141.0 

3.0S 

S. &S.W. 


p. at. V>i & n i afterwards. 
Lightning to E at 7 & 11 p.m. 
Scatcl. \i to 6 a. m. Seatd. r\i 
to 6 p. m. Overcast after- 

3 

130.6 


w. s. w. & isr. w. 


wards. Thunder at 9 & 10 p. 
m. Lightning at 9, 10 & 11 p. 
m. Rain from 7 to 11 p. k. 
W So ^i. Lightning at 10 p. M. 
Light rain at midnight & 8 

4 


0.42 

s. s. w. & s. w. 


A. M. 

Overcast nearly tbe whole day. 
Thunder & Lightning from 

5 

128.0 

0.20 

Variable, 


midnight to 3 a. at. Rain at 
1, 2 & 4 & from 8 to 10 a. at. 
Vi to JSToon.^i to 6 p. at. Over- 
cast afterwards. Rain at 7 a. 

6 



E. S. E. & variable 


m. & at 3 & 8 p. m. 

Clear to 3 a. at. r'i to 8 p. m. 
Clear afterwards. Slight rain 

7 

129.2 


S. & S. w. 


at 9 a. m. & 5 p. at. 

Clear to 5 a. at. Vi to 3 p. at. ^i 
afterwards. Lightning to IN' 

8 


0.73 

.1 

Variable. 


W from 8 to 11 p. at. 

^i to 4 p. m. Overcast after- 
wards. Thunder at 11 p. at. 

9 


3.84 

Variable. 

■ 

Lightning from 9 to 11 p. m 
R ain, at 1, 2 & 11 a. at. & at 
5 & 11 P. M. 

Overcast. Rain constantly from 
midnight to 4 p. at. 

10 



S. S. E. <fc E. S. E. 


Seatd. \i to 6 a. m. Seatd. 
to 1 p. at. Overcast to 8 p. m. 

11 

140.2 

... i 

S.S.E,S., & S. byE. 


Clear afterwards. 

°i nearly the whole day. Slight 
rain at 11 p. at. 

12 

149.2 

0.18 i 

3. S. E. & S. by E. 


Seatd. "M to 6 p. at. Clear after- 
wards. Rain at midnight, 1 & 

13 

142.7 

( 

3. S. E. & S. E. 


6 a. at. <& between 3 & 4 p. m. 
Clear to 5 a. at. Seatd. to 7 
p. at. Clear afterwards. 

14 

133.8 

0.27 i 

3. S. E. & S. 

i 

Clear to 4 a. m. Seatd. -°i to 6 p. 
m. Scatd.\i to 9 p.m. Clear af- 

15 

143.2 

... i 

3. S.W.&S. 

< 

terwards. Rain at JNoon & 1J 

P. M. 

Clear to 7 a. m. °i afterwards. 


1 .. 



! 

Light rain at 8 p. m. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta , 
in the month of September 1866. 


Solar Badiation, Weather, &c. 


Date. 1 

M d 

OQ*j§ 

. «3 

Bain Gruage 

5 feet above 
Ground. 

Prevailing 
direction of the 

Wind., 

Max. Pres- 
sure pf Wind. 

General aspect of the Shy. 


0 

Inches 


lb 


16 

148.2 

2.52 

S. & Variable. 


Clear to 5 a. a£. Scatd. ^i to 1 
p. m. Overcast afterwards. 
Thunder at 4, 6 & 7 p. m. 
Lightning at 7 p. m. Bain at 
3, 4, 7 & 8 p. m. 

17 

' •>* ' 

0.39 

N. E. & N. N. E. 


Overcast nearly the whole day. 
Bain from llj a. m. to 2 p.m. 
& at 5 p. m. 

18 

•** 

1.29 

E. N. E. & S. E. 


Clear to 3 a. m. Scatd. \i to 7 
a. m. ^i afterwards. Bain 
from 9^ a. M. to 12§ a. m. 

19 

142.4 

0.78 

E. S. E. & variable 

■ j 

Clear to 5 a. ^i to 11 a. m. 
Overcast afterwards. Light- 
ning & Thunder at 5 p. at. 
Bain at 7 a.m. Noon, 1 & from 
5 to 7 p. m. 

20 

143.7 

1.00 

S. S. E. & S. E. 


<fe Vvi. Bain at 1 & 3 p, m. 

21 

136.2 

0.09 

S. S. E. 


Clouds of different hinds. Bain 
at 12§ & at 6J p. m. 

22 

147.8 

; - v, 

S. E. &. S. bj E. 


Clear to 4 a. m. ^i to 6 P. H. 
Clear afterwards. 

23 

140.2 


IS. by E. & S. S, W. 


Clear to 7 a. m. ^i to 4 p. m. 

\ — i afterwards. 

24 

140.0 


In. w. & w. 


s_i to 9 a. m. Clouds of different 
hinds afterwards. Light rain 
at 7 P. M. 

25 


0.03 

W. & variable. 


Scatd. M to 2 a. m. Overcast to 
4 p. m. Scatd. \_i afterwards 
Slight rain at 4 & 5 a. m. 

26 

140.2 

0.14 

E. S.E.&S. E. 


Scatd. M to 5 a. m, Scatd. to 

1 p. m, Scatd. Vi afterwards. 
Bain at 8 & 9 p. M. 

27 

846.2 

i 

0.84 

S. by E., S.S.E.&S. 


Clear to 7 a. m. Scatd. v~i to 10 
a. m. Scatd. ^i to 5 p. m. V>i 
afterwards. Thunder at 6 p.m 
B ain at 6 & 7 p. m. 

28 

147.4 

0.05 

S.<& S. E. 


Clear to 7 a. m. Scatd. ^i to 6 
p. m. Clear afterwards. Light 
rain at 5 p. m. 

29 

' 138.2 

0.12 

S. & variable. 


Scatd. \i to 7 a. m. Scatd. ^i to 

6 p. m. Overcast afterwards. 
Lightning & Thunder from 7 
to 9 p.M.Bain between 8 & 9 pm 

ao 

145.2 


S. S. W. & variable 


Clear to 8 a. m. Scatd. ^i after- 
wards. 


M Cirri, — i Strati, Cumuli, wi Cirro-strati, ^ i Cumulo strati, ^-i Nimbi, 
^i Cirro cumuli. 

* Bain Gauge 1 Foot 2 Indies above ground. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta , in the 
mouth of September 1 S 66. 

Monthly Results. 


Inches. 


Mean height of the Barometer for the month... ... ... 29.666 

Max. height of the Barometer occurred at 10 a. m. on the 23rd ... 29.855 
Min. height of the Barometer occurred at Bp. m. on the 9 th ... 29.444 
Extreme range of the Barometer during the month ... ... 0.411 

Mean of the daily Max. Pressures ... ... ... ... 29.724 

Ditto ditto Min. ditto ... ... ... ... 29.597 

Mean daily range of the Barometer during the month ... ... 0.127 


o 

Mean Dry Bulb Thermometer for the month ... 83.4 

Max. Temperature occurred at 3 p. m. on the 30th 93.6 

Min. Temperature occurred at 5 a. m. on the 26th ... ... 78.0 

Extreme range of the Temperature during the month 15.6 

Mean of the daily Max. Temperature ... ... ... ... 89.5 

Ditto ditto Min. ditto, ... ... 80.5 

Mean daily range of the Temperature during the month... ... 9.0 


Mean Wet Bulb Thermometer for the month ... ... ... 81.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.3 
Computed Mean Dew-point for the month ... ... ... 78.7 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 5.6 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.961 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 10.29 

Additional Weight of Vapour required for complete saturation ... 1.99 

Mean degree of humidity for the month, complete saturation being unity 0 81 


Inches. 

Pained 23 days,— Max. fall of rain during 24 hours ... ... 3.84 

Total amount of rain during the month ... ... ... 15.97 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 15.07 

Prevailing direction of the Wind ... ... S. S. E. & S. 



Abstract of the JResults of the Hourly ^Meteorological Observations taJcen at the Surveyor General 1 s Office, Calcutta, in the month of Sept. 1866. 

Monthly Hestjlts. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind w r as blowing, it rained. 
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Meteorological Observations, tatxiii 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generates Office , Calcutta , 
in the mouth of October I860. 

Latitude 22° S3' 1" North. Longitude 88° 20' 31" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, <fec. of the Observations and of the Hygrometrical elements 
dependent thereon. 



- 

o *■< 

Range of the Barometer 

£ 

Range of Tempera- 


"tp 

.bJO.fS p 5j 

*S 9 JV, 

diu 

dug the day. 



6? a 

jr o 

ture during the 

day. 

Date. 

i-H 

~ng, 




Cj r* 
i- 1 £ 

/•H fippj 





^ CO 

•+* oi 

Max. 

Min. 

Diff. 

. % 

(eSj 

Max. 

Min. 

Dill. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.759 

29.808 

29.689 

0.119 

85.2 

91.2 

82.0 

9.2 

2 

.795 

.857 

.745 

.112 

84.3 

92.2 

81.4 

10.8 

3 

.853 

.915 

.791 

.124 

85.6 

90.4 

81.0 

9.4 

4 

.849 

.913 

.785 

.128 

84.0 

90.6 

80.0 

10.6 

5 

.815 

•864 

.733 

.131 

84.4 

91.2 

80.4 

10.8 

6 

.821 

.884 

.759 

.125 

83.7 

88.0 

81.0 

7.0 

7 

.819 

.882 

.748 

.134 

84.1 

89.8 

79.6 

10.2 

8 

.847 

.901 

.780 

.121 

82.7 

87.4 

79.4 

8.0 

0 

10 

11 

.841 

.779 

.799 

.903 

.854 

.875 

.782 

.705 

.743 

.121 

.149 

.132 

81.5 
80.2 

82.5 

89.2 

85.4 

88.6 

77.8 

77.0 

78.0 

11.4 

8.4 

10.6 

12 

.876 

.938 

.832- 

.106 

83.1 

89.8 

78.0 

11.8 

13 

.877 

.953 ! 

.808 

.145 

84.1 

89.9 

79.2 

10.7 

34 

.855 

.923 

.797 

.126 

85.0 

90.5 

81.0 

9:5 

15 

.839 

.902 ! 

.773 

.129 

| 84.4 

1 90.2 ! 

80.7 

9.5 

16 

.869 

.928 

.816 

! .112 

i 81.9 

88.4 1 

78.8 

9.6 

17 

.905 

.951 

.857 

.094 

83.2 ! 

90.0 

78.0 

12.0 

18 

.936 

.998 

.880 1 

.118 I 

82.4 

88.0 

77.4 

10.6 

19 

.909 j 

.981 

.841 

.140 

82.6 

88.8 

77.0 

11.8 

20 

.869 j 

.965 

.787 

.178 

83.7 

90.2 

77.6 

12.6 

21 

.820 j 

.875 

.751 

.124 

81.5 

85.6 

77.7 

7.9 

22 

.778 1 

.836 

.706 

.130 

80.5 

84.2 

78.0 

6.2 

23 

.749 

.810 

.668 

.142 

80.2 

87.0 

75.8 

11.2 

24 

.638 

.715 

.566 

.149 

75.9 

77.5 

74.0 

3.5 

25 

.628 

.802 

.514 

.288 

79.2 

82.7 

76.5 

6.2 

26 

.850 

.915 

.778 

.137 

75.8 

79.4 

71.9 

7.5 

27 

.924 

.982 

.848 

.134 

78.2 

83.4 

73.6 

9.8 

28 

.950 

30.004 

.900 

.104 

78.9 

86.0 

73.6 

12.4 

29 

.922 

29.994 

.879 

.115 

79.6 

85.6 

74.0 

11.6 

30 

.904 

.966 

.849 

.117 

79.3 

85.4 

74.8 

10.(5 

31 ‘ 

.895 

.954 

.843 

.111 

79.6 

84.6 

75.4 

9.2 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. ** 
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Abstract of the Remits of ike Hourly Meteorological Observations 
taken at the Surveyor General 7 s Office, Calcutta , 
in the month of October 1806 . 


Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued .) 


Date. 

ft 

rv-s 

1 r4 
if 

^ i 

1 1 

. 

■+» 

© 

is 

■p 

o 

r c3 

§ 

£*-S 

5 

Computed Dew Point. 

£ 

0 

ft 

1 
o 

H 

rO 

«•! 

ft 

o 

© 

?«( 

<a 

.2 

(72 

,£■; f-t 

rV! J3 
ft O 

j2 Pn 

C3 p 5 

o <-*• 

M 

1*3 

MeanW eight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

! o 

0 

0 

Inches. 

T. gr. 

T. gr. 


1 

81.4 

3.8 

78.7 

6.5 

0.961 

10.26 

2.35 

0.81 

2 

80.7 

3.6 

78.2 

6.1 

.946 

.13 

.15 

.83 

3 

81.1 

4.5 

7*7.9 

7.7 

.937 

.00 

.76 

-78 

4 

80.7 

3.3 

78.4 

5.6 

.952 

.19 

1.98 

.84 

5 

80.0 

3.8 

77.9 

6.5 

.937 

.02 

2.29 

.81 

6 

.80.7 

3.0 

78.0 

5.1 

.958 

-28 

1.79 

.85 

7 

79.8 

4.3 

76.8 

7.3 

.905 

9,69 

2.52 

.79 

8 

79.5 

3.2 

77.3 

5.4 

.919 

.88 

1.84 

.84 

9 

78.5 

3.0 

76.4 

5.1 

-893 

.62 

m 

.85 

10 

77.8 

2.4 

76.1 

4.1 

-885 

.55 

.33 

.88 

11 

j 79.5 

3.0 

77.4 

5.1 

.922 

.91 

.73 

.85 

12 

79.2 

3.9 

76.5 

6.6 

.896 

.61 

2.25 

.81 

13 

: 79.6 

4.5 

76.4 

1 7.7 

.893 

.56 

.65 

.78 

14 

? 80.0 

5.0 

70.5 

! 8.5 j 

.896 

-57 

.96 

.76 

15 

j 79.4 

5.0 

75.9 

8.5 

| .879 

.40 

.91 

.76 

16 

! 77.9 

4.0 

75.1 

6.8 

.857 

.21 

.23 

.81 

17 

! 77.0 j 

6.2 

72.7 

i 10.5 

.792 

8.49 

3.40 

.71 

18 

75.7 

6.7 

71.0 

11.4 

.751 

.07 

.54 

.70 

19 

I- 76.1 

6.5 

71.5 

11.1 

.763 

.20 

.48 

.70 

20 

: 77.6 | 

6.1 

73.3 

10.4 

.809 

.66 

.41 

.72 

21 

78.2 ! 

3.3 

75.9 

5.6 

.879 

9.46 

1.85 

.84 

22 

, 77.6 

2.9 

75.6 

4.9 

.871 

.39 

.59 

.86 

: 23 

! 77.2 j 

3.0 

| 75.1 

5.1 

.857 

.25 

.63 

.85 

24 

74.3 

1.6 

73.2 

2.7 

.806 

8.77 

0.80 

.92 

25 

75.8 

3.4 

73.4 

5.8 

.811 

.76 

1.80 

.83 

26 

72.6 

3.2 

70.4 

5.4 

.736 

.02 

.52 

.84 

27 

74.2 

4.0 

71.4 

6.8 

.761 

.23 

2.02 

.80 

28 

73.7 

5.2 

70.1 

8.8 

.729 

7.89 

-58 

.75 

29 

74.3 

5.3 

70.6 

9.0 

.741 

8.00 

.69 

.75 

30 

74.4 

4.9 

71.0 

8.3 

.751 

.12 

.47 

.77 

31 

73.2 

6.4 

68.7 

10.9 

.697 

7.52 

3.17 

.70 


Ail the Bygrometrical elements are computed by the Greenwich Constants- 


Met eom! ogieai Oise nations. I X x.y 

Abstract of the Remits of the Hourly Meteorological Observations 
taken at the Surveyor General Office, Calcutta , 

; .m the month of October 1866 , 


Hourly Means, &e< of tlie Observations and of the Hygrometri cal elements 
dependent thereon. 
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29.842 
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29.560 
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79.8 

84.4 

75.2 

9.2 
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.834 

.949 

.534 
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79.5 

84.2 

74.6 

9.6 
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.826 

.946 

.522 

.424 

79,2 

83.8 

74.0 

9.8 
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.81.9 

.939 

.421 

.408 

78.9 

84.0 

73.0 

11.0 
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.817 

.936 

.514 

.422 

78.7 

83.8 

83.6 

72.7 

11.1 
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.830 

.954 

.523 

.431 

78.5 

72.4 

11.2 

6 
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71.9 

11.1 
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.861 
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72.6 
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.881 

30.001 

.596 
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80.9 

86.8 
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13.0 
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.891 

.004 
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.377 

82.7 

87.8 

74.6 

IB. 2 
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.895 | 

.004 

.64*8 

.356 

84.0 

90.4 
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14.4 

11 

| .880 | 

29.998 

.645 

.353 

85.1 

91.0 

75.8 

15.2 

Hoorn 

.856 

.965 

.631 

.334 

85.6 

91.2 

76.2 

15.0 

1 

.825 

.937 

.621 

.316 

86.3 

91.4 

76.8 

14.6 

2 

.800 

.921 

.606 

.315 

86.8 

92.2 

75.8 

16.4 

3 

.785 

.911 

.577 

.334 

86.4 

91 .2 

74.8 

10.4 
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.7 87 

.904 

.577 

.327 

84.7 

90.4 

74.9 

15.5 

15.3 

5 

.791 

.913 

.573 

.340 

84.2 

90.4 

75,1 

6 

.804 

.923 

.571 

.352 

82.5 

88.0 

75.1 

12.9 

7 

.821 

.935 

.566 

.369 

81.7 

86.8 

76.8 

9.8 

S 

.842 

MS 

.590 

.355 

81.1 

86.0 

76,2 

9.8 

9 

.856 

.954 

.597 

.357 

80.6 

85.3 

75.4 

9.9 

10 

.862 

.961 

.588 

.373 

80.2 

85.2 

75.0 

10.2 

11 

.855 

.958 

.576 

.382 

79.8 

85.0 

74.7 

10.3 


Tbe Mean Height of tlie Barometer, as likewise tlie Dry and Wet Bulb 
1 bermometer Means are derived from the observations made at tlie several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General/ s Office, Calcutta , 
in the month of October 1866 . 


Hourly Means, *fec. of the Observations and of the Hygrometrical elements 
dependent thereon.— f Continued.) 
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Meteorological Observations. Ixxvii 

Abstract of the "Remits of the Hourly Meteorological Observations 
taken at the Surveyor ' General 9 s Office , Calcutta, 
in the month of October 1806 . 


Solar Radiation, Weather, &e. 
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^ p. M, Scatd. \_i afterwards, 
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Ixxviii Meteorological Observations,. 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of October 1866. 

Solar .Radiation, Weather, &c. 
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S. by E. & N. W. 


Clear to 5 a. m. Scatd. V>i to 9 
a. m. to 3 p. M. Seatd. Vi 
afterwards. 

17 

1446 
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E. N. E. &S. byE. 


Clear nearly the whole day. 
Foggy fx*om 9 to 11 p, m. 
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140.2 


N. E. & N. by E. 


Clear to 11 a. m. Vi to 3 p. m. 
Clear to 8 p, 31. Scatd. v_i af- 
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1448 


N. by E. &. N. E. 
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S.&N.E.& S. S. E. 
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N.NE.<& SSE&ESE. 


Thin clouds to 3 a. m. Overcast 
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Rain from 5 to 8 a. m. 
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Overcast & Vi. Rain from 7 to 
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■ **’ ■. 
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E. N. E. 


Overcast. Low scuds from E 
from Noon to 6 p. m. Rain 
nearly the whole day... 

25 


0.08 

W. S. W. & S. W. j 


Vi & Low scuds from S 

from 7 a. 3i. to 2 p. 3t. Light 
rain at midnight, 4 & 5 a. m. 
& at 8 p. 3i. 

26 

115.0 

••• 

N. N. W. & N. W. 

! .... ■ 
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p. m. Clear afterwards. 
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Foggy at midnight. 

29 


N. N. W. 


Clear to 9 a. m. Scatd. r 'i to 4 
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... 

3ST. N. W. 


Clear to 7 a.m. Seatd. to 4 
p. m. \ i & Vi afterwards. 
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Meteorological Observation's* 


Abstract of the lies alts of the Hourly Meteorological Observations 
taken at the Surveyor General! s Office, Calcutta 9 in the 
month of October 1866 . 

Monthly Besults. 


Indies* 

29.88$ 
30.004 
29.514 
, 0.4-90 
29.905 
, 29.773 
, 0.132 


Mean height of tlie Barometer for the montli... 

Max. lieiglit of tlie Barometer occurred at 9 & 10 a. m. on the 28tli 
Min. lieiglit of tlie Barometer occurred at 4 a. m. on tlie 25tk 
Extreme range of the Barometer during tlie montli 
Mean of tlie daily Max. Pressures 
Ditto ditto Min. ditto 
Mean daily range of the Barometer during the montli ... 


Mean Dry Bull) Thermometer for the month 
Max. Temperature occurred at 2 p. m. on the 2nd 
Min. Temperature occurred at 0 a. m. on the 26th 
Extreme range of the Temperature during the month 
Mean of the daily Max. Temperature ... 

Ditto ditto Min. ditto, 

Mean daily range of the Temperature during the month 


Mean Wet Bulb Thermometer for the month ... ... ... 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 
Computed Mean Dew-point for the month 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 


Inches 


Mean Elastic force of Vapour for the month 


Troy grain. 

Mean Weight of Vapour for the month ... ... 9.13 

Additional Weight of Vapour required for complete saturation ... 2.31 
Mean degree of humidity for the month, complete saturation being unity 0.80 


■ A'cAir 0 Inches., 

Bained 12 days, — Max. fall of rain during 24 hours ... ... 2.00 

Total amount of rain during tbe month ... ... ... 7.83 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 7.25 

Prevailing direction of the Wind ... ... IS”. IV W. & 1ST. E. 


Abstract of the Results of the Hourly M deorotoc/ica 7 Observations taken at the Surveyor Genera Vs Office Hal out la, in the month of Oct . 18G0. 

Monthly Results. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Meteorological Observations, Jxxxi 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of November 1860. 

Latitude 2:6° 88' 1" North. Longitude 88°' ;20' oil’ East. 
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 


Daily Means, &c. of the Observations and of the Hygrometrieal elements 
dependent thereon. 
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30.002 

.074 

.945 

.129 

82.1 

87.8 

77.0 

10.8 

5 

29.972 

•045 

.921 

.124 

79.9 

84.0 

76.5 

7.5 

6 

.946 

.001 

.888 

.113 

79.5 

85.0 

75.6 

9.4 

7 

.986 

.009 

.872 

.137 

78.9 

849 

79.4 

11.6 

8 

.910 

29.979 

. 8 - 1.7 

.132 

78.6 

86.6 

72.0 

14.6 

9 

.900 

.961 

.846 

.115 

78.3 

85.8 

72.0 

13.8 

10 

.859 

.915 

.780 

.129 

76.7 

84.0 

70.0 

14,0 

XX 

.885 

.944 

.829 

.115 

75.7 

83.6 

68.0 

15.6 

12 •: 

.983 ! 

30.047 

.925 

.122 

76.6 | 

83.6 

70.8 

12.8 

18 

30.021 

.096 

.965 

.131 

I 77.2 ! 

84.8 

70.8 

14.0 

14 

.011 

.074 

.953 

.121 

77.4 ! 

85.2 

71.2 

14.0 

15 

.054 

.124 

30.003 

.121 

77.1 [ 

84.8 

70.4 

14.4 

16 

.082 

.143 

! ■ .037 ! 

.106 

77.0 

84.1 

71.0 | 

13.1 

17 

,097 

.163 

1 .029 

.134 

76.2 

83.9 1 

' 70.2 

1 S * 7 ' 

18 

-088 

.142 

29.991 

.151 

76.0 

83.6 j 

70.0 

13.6 

19 

.050 

.121 

30.007 

.114 

76.0 

■ 83.4 j 

70.0 

13.4 

20 

.032 

.106 1 

i 29.971 

.135 

75.5 [ 

82.6 | 

69.2 

18.4 

21 

.026 

.094 

L .959 

.135 

75.4 

82.6 

69,8 

12.8 

22 

.021 

.083 

.964 

.119 

74.1 1 

81.8 

67.2 

14.6 

23 

.000 

■ .058 

.939 

.119 

■ 73.1 1 

81.0 

66.7 

14.3 

24 

29.990 

.064 

.931 

.133 

71.4 i 

80.1 

64.8 

15.3 

25 

.985 

.059 i 

.919 

.140 

71.3 1 

79.6 

64.0 

15.6 

26 

.936 

29.999 

.876 

.123 

70.4 j 

79.0 

62.8 

16.2 

• 27 

. .945 

.991 

.890 

.101 

70.1 

78.0 

62.0 

16.0 

28 

30.000 

30.060 

.955 

■ .105 

72.0 

80.0 

64.4 

15.6 

29 

.029 

, .095 

.983 

.112 

71.8 

80.4 

64.2 

16.2 

'30 ; 

,038 

.107 

.974 

.133 

71.7 

81.0 

65.0 

16.0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
ihermometer Means are derived, from the hourly observations, made during 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office , Calcutta , 
in the month of November 1866. 


Daily Means, &c. of tlie Observations and of the Hygrometrical elements 
dependent thereon . — ( Continued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

' Q 

ft 

l 

W.S 

a 

Mean Elastic force of 
vapour. 

MeanW eight of V apour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, coiiiplete satu- 
ration being unity. 


0 

0 

0 

0 

Inches, 

T. gr. 

T. gr. 


1 

73.3 

6.7 

68.6 

11.4 

0.695 

7.50 

3.31 

0.69 

2 

73.8 

6.1 

69.5 

10.4 

.715 

.72 

.06 

.72 

3 

76.4 

5.3 

72.7 

9.0 

.792 

8.52 

2.85 

.75 

4 

76.2 

5.9 

72.1 

10.0 

.778 

.36 

3.15 

.73 

5 

74.0 

5.9 

69.9 

10.0 

.725 

7.82 

2.96 

.73 

6 

73.3 

6.2 

69.0 

10.5 

.704 

.59 

3.07 

.71 

7 

72.2 

6.7 

67.5 

11.4 

.670 

.26 

.21 

.69 

8 

72.4 

6.2 

68.1 

10.5 

.684 

.38 

.00 

.71 

9 

71.8 

6,5 

67.2 

11.1 

.664 

.19 

.09 

.70 

10 

68.1 

8.6 

62.1 

14.6 

.661 

6.08 

.72 

.62 

11 

67.8 

7.9 

62.3 

13.4 

.565 

.15 

.36 

.65 

12 

69.6 

7.0 

64.7 

11.9 

.611 

.64 

.13 

1 .68 

13 

70.2 

7,0 

65.3 

11,9 

.623 

.76 

.19 

.68 

14 | 

70.6 

6.8 

65.8 

11.6 

.634 

.87 

.14 

.69 

15 

70.5 j 

6.6 

65.9 ; 

11.2 

.636 

,90 j 

.02 

.70 

16 

70.5 

j 6.5 

65.9 

11.1 

.636 

,90 

2.99 

.70 

17 

68.9 

7.3 

63.8 

12.4 

.593 

.45 

! 3.21 

.67 

18 

69.6 

6.4 

65.1 

10.9 

.619 

.74 

2.86 

.70 

19 

70.2 

5.8 

66.1 

9.9 

.640 

.96 

.84 

.73 

20 

* 69.4 

6.1 

65.1 

10.4 

.619 

.75 

.71 

.71 

21 

68.8 

6.6 

64.2 

11.2 

.601 

.54 

.89 

.69 

22 

67.1 

7.0 

62.2 

11.9 

.563 

.14 

.93 

.68 

23 

66.2 

6.9 

60.7 

12.4 

.536 

5.86 

.93 

.67 

24 

94.3 

7.1 

58.6 

12.8 

,499 

.47 

.88 

.66 

25 

64.8 

6,5 

59.6 

11.7 

,516 

.66 

.67 

68 

26 

63.4 

7.0 

57.8 

12.6 

.486 

,34 

.76 

,66 

27 

64.2 

5.9 

59.5 

10.6 

.515 

.65 

.38 

.70 

28 

65.9 

6.1 

61.0 

11.0 

.541 

.93 

.57 

.70 

29 

65.7 

6.1 

60.8 

11.0 

.537 

.89 

.56 

.70 

30 

65 4 

6.3 

60.4 

11.3 

.530 

.82 

,61 

.69 


AH the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results qf the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office , Calcutta, 
in the month of November 1866 . 


Hourly Means, &c. of the Observations and of fciie Hygrometrical elements 
dependent tliereon. 


Hour. 

Mean Height of 
the Barometer at 
32° Baht. 

-Range of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer, 

Range of the Tempera- 
ture for each hour 
during the month. 

Max. 

Min. 

DifF. 

Max. 

Min. 

DifF. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 









night. 

29.990 

30.104 

29.861 

0.243 

73.2 

80.8 

67.4 

13.4 

1 

.984 

.102 

.852 

.250 

72.6 

80.2 

66.6 

13.6 

2 

.977 

.100 

.845 

.255 

72.0 

79.4 

65.6 

13.8 

3 

.971 

.100 

.833 

.267 

71.6' 

79.0 

64.8 

14.2 

4 

.969 

.105 

.829 

.276 

71.0 

78.0 

64.0 

14.0 

5 

.978 

.111 

.850 

.261 

70.4 

77.4 

64.0 

13.4 

6 

.994 

.122 

.872 

.250 

69.9 

77.0 

63.2 

13.8 

7 

30.016 

.144 

.894 

.250 

70.3 

77.4 

62.0 

15.4 

8 

.037 

.154 

.902 

.252 

73.0 

79.8 

64.4 

15.4 

9 

.052 

,163 

,910 

.258 

75.6 

81.8 

67.0 

14.8 

10 

,050 

.157 

.915 

.242 

78.7 

85.2 

69.9 

15.3 

11 

,028 

.132 

.893 

.239 

80.7 

87.0 

73.2 

13.8 

Noon, 

.002 

.105 

.860 

.245 

82.0 

87.4 

75.0 

12.4 

1 

29.971 

.072 

.825 

.247 

S2.6 

87.8 

76.7 

11.1 

2 

.949 

.049 

.801 i 

.248 

83.1 

87.4 

1 77.4 

10.0 

3 

.936 

.037 

.786 

.251 

83.0 

88.6 

78.0 

10.6 

4 

.932 

.043 

.789 

.254 

81.5 

87.0 

, 76.4 

10.6 

5 

941 

.059 

.798 

.261 

80.3 

85.8 

! 75.8 

10.0 

6 

.953 

.072 

.805 1 

.267 

■ 78.2 

84.2 

73.3 

| 10.9 

7 ! 

.971 

.087 

.840 | 

.247 

76.8 

83.0 

71.6 

; 11.4 

8 

.989 

.095 

.853 ; 

.242 

75.9 

82.3 

69.6 

12.7 

9 

30.001 1 

,112 

.866 ! 

.246 

75.1 ':■] 

81.6 

69.4 

12.2 

10 

.007 | 

.111 

.867 i 

.244 

743 

81.2 

68.6 

12,6 

11 

.002 

.108 

.868 

,240 

73.6 

j 

80.8 

68.2 

1 

12,6 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. , 
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Abstract of tie Remits of tie Hourly Meteorological Observations 
taken at tie Surveyor' General 9 s Office, Calcutta, 
i n the man tit of November 1866 . 


Hourly Means, &c. of the Observations and of the Hygrometrieal elements 
dependent thereon. — (Continued.) 


Hour. 

© 

£ 

g 

53 

P 

1 i 

r* If? 

C 3 

g 2 

*> ^ 

& 

-g> 

0 

£ 

53 

1 
w 

Computed Dew Point. 

£ 

© 

P 

© 

© 

d -g 

he 

P^ 

Cm 

O 

© 

u 

a 

02 

«J . 

Jv? 

! SS 

g.& 

* 

Mean Weight of Vapour 
in a Cubic foot of air. 

e*_< ^ 

°«h fi 
-P o 

tfj o S 
*£.2 S3 

£ P 
r ^ 

o 3 A! 

• rt o pH 
•P P-! £3 
rri P 

g 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


0 

0 

0 

0 

Inches. 

T. gr. 

T. gr. 


Mid- 









night. 

69.1 

4.1 

65.8 

7.4 

0.634 

6.94 

1.88 

0.79 

1 

68.6 

4,0 

65.4 

7.2 

.626 

.85 

.81 

.79 

2 

68.2 

8.8 

6d.2 

6.8 

.621 

.81 

.69 

.80 

3 

67.7 

3.9 

64.6 

7.0 

.609 

.69 

.71 

.80 

4 

67.3 

3.7 

61,3 

6.7 

.603 

.63 

.62 

.80 

5 

66.9 

3.5 

64.1 

6.3 

.599 

.59 

.51 

.81 

6 

66.6 

3.3 

64.0 

5.9 

.597 

.57 

.41 

.82 

7 

66.8 

N 3.5 

64.0 

6.3 

.597 

.57 

.51 

.81 

8 

68.1 

! 4.9 

64,2 

8.8 

.601 

- .57 

2.19 ! 

.75 

9 

69.4 

j 6.2 

65.1 

10.5 

.019 

.74 

.74 

.71 

10 

1 70.7 

! 8.0 

65.1 

13,6 

.619 

.70 

3.71 i 

.64 

11 

j 71.3 

9.4 

64.7 

16.0 

.611 

.58 

4.46 

■ ■} 

.60 

Noon. 

1 

71.3 

10.7 

63.8 

18.2 

.698 

.37 

5.10 

.56 

1 

71.0 

11,6 

62.9 

19.7 

.576 

.17 

.51 

.53 

2 

71.0 

12.1 

62.5 

20.6 

.568 

.08 

.78 

.51 

3 

70,9 

12.1 

02.4 

20.6 

,567 

.06 

.76 

.51 

‘4 

70.4 

1 1.1 

62.6 

18.9 

.570 

.18 

.18 

.54 

5 

70.7 

9.6 

64,0 

16.3 

.597 ! 

.44 

4,47 

; .59 

6 

71.2 

7.0 

66.3 

11.9 

.644 | 

.98 

3.27 

.68 

7 

70.9 

5.9 

66.8 

10.0 

.655 ! 

7.11 

2.72 

.72 

8 

70.5 

5.4 

66. 7 

9.2 

.653 ; 

.10 

.33 

.74 

9 j 

70.0 

5.1 | 

66.4 | 

8.7 

.646 

.04 

.30 

.75 

10 

! 69.7 

4.6 

66.5 

7.8 

.648 

.07 

.05 

.78 

11 

69.3 

4.3 

66.3 

7.3 

.644 

.05 

1.88 

.79 


All the Hygrometrieal elements are computed by the Greenwich Constants. 
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Abstract of the liesnlts of the Hourly Meteorological Observations 


taken 

at the Surveyor Ge 
in the month of . 
Solar Badiation, 

rH O 

% C > 
rS £ U O ^ 

• - ^ d5 s S 

.£ _-S u 

A 4 g -§ ^ * 

Prevailing 
direction of the 
Wind. 

o Inches 


1 150.8 ... 

N. by W. & N. W. 

2 145.0 ... 

N.&N.E.&N.byW. 

3 145.0 ... 

N. & N. N. W. 

4 147.0 ... 

N. N. W. 

5 141.0 ... 

N.&N.N.W.&N.W. 

6 145.5 ... 

N. by W. 

f 145.0 ... 

N. by W. & N. 

8 146*0 ... 

N. N. W. & N. 

9 148.0 ... 

N. N. E. & N. 

10 143.0 ... 

N. N. W. 

11 138.0 ... I 

N. W. & .N N. W. 

12 140.0 ... 

N. W. & W. 

13 140.0 ... 

W. 

14 142.8 ... 

W.&N.&N.by W. 

15 147.0 ... 

N. by E. & N. W. 

16 149.0 ... 

N.&N.N.W.&NNE. 

17 138.0 ... 

NW&NbyE&EN.E. 

18 148.0 ... . 

N. 

19 144.4 "* 

N. E. 

20 148.0 ... 

N. m W.&N.byW. 

21 145.5 ... : 

N.N. E.&N.NW. 

22 141.4 ... . 

N. W. & N. 




General aspect of tile Sky. 


Vi to 5 a. m. \_i to 1 p. m. °i 

6 Vi to 5 p. 3i., clear after- 
wards. 

Clear to 3 a. m. Vi to 5 p. m., 
clear afterwards. 

Clear to 5 p. m. Vi to 10 a. m. 
\i & oi to 7 p. m., clear after- 
wards. 

Clear to 7 a. m. Vi to 6 p. m. 
°i afterwards. 

V to 7 a. m. Vi to 3 p. m. Over- 
cast afterwards, Thin Bain at 
5, 6 & 11 p. M. 

Overcast to 6 a. m., Vi to 2 p. 
M., clear afterwards, Slight 
Bain at 4 a. m. 

Clear to 9 a. m. Scatd. Vi to 1 
p. at., clear afterwards. 

Clear 

Clear to 7 a. m. Seatd. \i to 6 
p. m., clear afterwards. 

Clear. 

Clear. 

Vi to 8 a. m. clear to 11 A. M. 

to 5 r. M. Vi afterwards. 
Clear to 10 a. m. Scatd. Vi to 

7 p. m., clear afterwards. 
Clear, slightly foggy at 10 p. M. 
Clear to 10 a. m. Scatd, ^ s i to 

4 p. m. Scatd. \i afterwards. 
Clear to 4 a. m. Scattered \— i 
to 7 a. H. Scatd. °i & Vi 
afterwards. 

Clear to 9 a. ir. Scatd. v_J to 6 
p. m. Scatd. \i afterwards. 
Slightly foggy at 7 8i 8 p. m. 
Clear to 11 a. m. Scattered 
afterwards. 

Scatd. / ~'i & Vi to 2 p.m., clear 
afterwards. 

Clear to 10 a. m. Scatd. to 3 
p. m. Vi afterwards. 

Clear to 10 a. m Scatd. ^i to 4 
p. m., clear afterwards. 

Clear to Noon. Scatd. \i after- 
wards. Slightly Foggy from 8 
to 11 P. M. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta , 
in the month of November 1866. 

Solar Badiation, Weather, <fec. 


Date. | 

. .2 
Xrg 
,cd 03 

s * 

Bain Guage 1 
ft. 2 in. above 
Ground. 

Prevailing 
direction of the 

Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Shy. 

i 

23 

142.0 

Inches 

N. N.E.&N.byW. 

a 

Clouds of different kinds to 5 

24 

140.2 


N. 


p. m., clear afterwards, Fog- 
gy at 11 p. m. 

Scatd. to 9 a. m., \i after- 

25 

137.0 


N. by W. & N. W. 


wards. Foggy at 8 p. m. 

Clear to 10 a. m. Scatd. ^i to 6 

26 

139.8 


N. W. & N. N. W. 


p. m., clear afterwards. 

Clear to 11 a. m. Scatd. ^i to 3 

27 

133.0 


N. N. W. & N. W. 


p. m., clear afterwards. 

Chiefly clear. 

28 

145.0 


N. by W. & N. byE. 


Clear to 11 a. m. Scatd. oi to 5 

29 

140.0 


N.byE.&N.W. | 


p. m., clear afterwards. 

'Clear. 

30 

142.0 


N.W.&N.by E. ] 


Clear. 


N i Cirri, — i Strati, Cumuli, Cirro-strati, Cumulo strati, Nimbi, 
H Cirro eumuji, ' 




Drizzled 2 days, — Max. fall of rain during 24 hours 
Total amount of rain during the month 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month 
Prevailing direction of the Wind 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta, in the 
month of November 1866 , 

Monthly Eesxjlts. 


Mean W ei ght of V apour 
Additional eight of Va' 


for the month 


apour required for complete saturation ... 2.93 

Mean degree of humidity for the month, complete saturation being unity 0.70 


Meteorological Observations . 
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Mean height of the Barometer for the month... 

Max. height of the Barometer occurred at 9 a.m. on the 17th 
Min. height of the Barometer occurred at 3 p. m. on the 10th 
Extreme range of the Barometer during the month 
Mean of the daily Max. Pressures 
Ditto ditto Min. ditto 
Mean daily range of the Barometer during the month ... 


, . . 

... 29 .' 

... 0.377 
... 30.053 
... 29.930 
... 0.123 


Mean Dry Bulb Thermometer for the month 
Max. Temperature occurred at 3 p. m. on the 3rd 
Min. Temperature occurred at 7 a. m. on the 27tli 
Extreme range of the Temperature during the month 
Mean of the daily Max. Temperature ... 

Ditto ditto Min. ditto, 

Mean daily range of the Temperature during the month... 


Mean Wet Bulb Thermometer for the month ... 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 
Computed Mean Dew-point for the month 
Mean Dry Bulb Thermometer above computed mean Dew-point 


Mean Elastic force of Vapour for the month ... 


Abstract of the Results of the Hourly Meteorological Observations talcen at the Surveyor General’s Office, Calcutta, in the month of Ron. 1866. 

Monthly Results. 

Tables skewing tbe number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 


Ixxxviii 


Meteorological. Observations* 


•no uiejf) 

* \\ i*q • jgi' ! -© CM rH CM rH rH iO .!> CO O CO .00 ^ Tp ; 

•no TILC^I 

• . : pH ' ■■■..; ' 

'AlhSTM 

■ i> : c5 *©" T?- -CO CM r ? .'o OQ.SO:.O.CQ O «0 O’ o" C5 .00.00 t>*.0 

rH rH 

•no me)! 

tH ;■ ■ _■ . 

'4L18J 

•no uruv[; 

AVNTAi. 

rH CM CO CM 00 CO CM CO rH CM Jt>» CD •!>> CO iO *>• Hr* *-0 i> 00. ,© 0.0 . 


r-H r-H »~H 

•uouie}!; J 


HH * rH 

•no uie}£ 


'A 

CM CM CM. M CM CM CM CM CM 

•Ito Uil!}] 

■Pri 



•no mep[ 



rH . r—i rH 

•uoumji 




•no aiey 


Ai 'S 


•uo uiinr 


AY -'‘1 S' 

•no nievfj 

— ^1 

• no uu?!f 


’SC M ’S 

m 

Pn. 

•no nie j! 

<y$ 

*& *8 'S 

£ 

d 

o ; 

1 

jg. 

■ft '8 

rH rH rH 

•no aiepf 


’IT 'S "T 

tH rH rH rH rH i — i rH 

•no ure}{ 


•S M ‘ r -r 

rH 

•uo iiunr 

*3Tj . ' - 

•no xzmw\ " 

•s^i'q •?[ 

rH rH 

•no nur>! 



rH rH rH rH pH CM JO rH rH 

•no me)! 


‘M 

CM CM pH CM CM "H CM pH (M H H H .rH rH 

•no uie}f 


TT ’ M 'k 

rH rH JO CO CO CO HI CO HjJ *> C6> «b H* CM U3 rH H CM rH rH r-H 

•no uiej! 


•H H •£ 

<M CM CO r? X© O x© x© © Hff CM CO CO CM SO x© H H CM CM CM CM CM CM 

•no nrej! 


:nt 

CO © CO CD C& *> 00 *> 00 i© CO 00 GO Jt>» .00 CO CM (M CM CM M CM 

•juojj 

*§ HCMCO'H’lOOJt^CZJOOH O HW.C0 ^«5©1>00©OH 


Meteorological Observations. lxxxix 

Abstract of the Results of the Hour l// Meteorological Observations 
taken- at the Surveyor General* s Office, Calcutta, 
in the month of December 1866. 

Latitude 28° 36' 1" North. Longitude 88° 20' 84" East. 
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 
Daily Means, &e. of the Observations and of the Hygrometrieal elements 


dependent thereon. 


Date. 

° « 

-R , 

.S 3 g '15 
^ ■ 

I o« ' 
lii'S *S 

Bang© of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Range of the Tempera- 
ture during the day. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

1 

30.02B 

30.072 

29.962 

0.110 

71.7 

82.0 

64,0 

18.0 

2 

.017 

.088 

.935 

.153 

71.8 

80.6 

64.6 , 

16.0 

8 

.014 

.100 

.947 

.153 

69.8 

80.6 

61.4 ! 

19.2 

4 

.011 

.065 

.941 

.124 

68.4 

78.0 

60.2 

17.8 

5 

29.985 

*062 

.911 

.151 

68.2 

78.0 

60.0 

18.0 

6 

.961 

.044 

.904 

.140 

67.0 

76.6 

60.6 

10.0 

7 

30.006 

.071 

.944 

.127 

65.9 

77.0 

57.6 

19.4 

8 

.071 

.159 

30.000 

.159 

65.8 

76.0 

57.0 

19.0 

9 

.071 

.131 

.029 

.102 

65.4 

76.0 

56.8 

19.2 

10 

.104 

.173 

.054 

.119 

67.1 

70.4 

59.0 

17.4 

11 

.130 

.185 

.085 

.100 

67.9 

78.0 

60.0 

18.0 

12 

.113 

.195 

.045 

.150 

67.0 

76.8 

59.0 

17.8 

13 

.025 

.096 

29.955 

.141 

67.5 

77.0 

59.6 

17.4 

14 

.014 

.078 

.959 

.119 

68.0 

77.2 

60.6 

16.6 

15 

.065 

.122 

30.022 

.100 

67.2 

77.2 

58.7 

18.5 

16 

.136 

.208 

.087 1 

.121 

67.9 

77.5 

59.8 

17.7 

17 

.145 

.222 

.076 

.146 

66.7 

76.6 

58.8 

17.8 

18 

.144 

.217 

.088 

.129 

68.0 

77.2 

61.0 

16.2 

19 

.171 

.256 

.119 

.137 

67.5 

77.3 

68.4 

! 18.9 

20 

.195 

.273 

.121 

.152 

66.9 

76.6 

58.6 i 

18.0 

21 

.164 

,226 

.108 

.118 

67.1 

76.0 

58.8 

17.2 

22 

.164 

.232 

.117 

.115 

67.1 

76.0 

58.8 

17.2 

23 

.158 

.231 

.097 

.134 

66.5 

76.0 

58.2 

17.8 

24 

.170 

.254 

.124 

.130 

60.0 

75.6 

58.0 

17.6 

25 

.163 

.249 

.096 

.153 

65.3 

74,2 

57.4 

16.8 

26 

.119 

.186 

.050 

.136 

65.4 

75.8 

56.6 

19.2 

27 

.075 

.138 

.012 

.126 

65.4 

75.4 

56.0 

19.4 

28 

.088 

.159 

.035 

.124 

65.1 

75.4 

56.4 

19.0 

29 

.028 

.118 

29.952 

Ml 

64.8 

75.8 

56.8 

19.0 

30 

29.960 

.033 

.890 

.143 

65.4 

77.4 

55.6 

21.8 

31 

.979 

.049 

.934 

.115 

67.1 

77.0 

58.0 

19.0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken .at the . Surveyor GcneraPs Office, Calcutta, 
in the month of December 1806 . 


Pally Means, &c. of tko Ofe'erraiions and of llio Hygrometrieal elements 
dependent tliereon. — (Conti need.) 




0 

o 

o 

o 

i •: 

i Inches. 

T. gi*. 

T. gr. 


1 

05.6 

6.1 

00.7 

! ii.o 

■ 0.530 

: 5.87 

2,50 

0.70 

2 

614 

1 7.1 

58.5 

! 13.3 

i • . 498 

; .45 

8,00 

.65 

3 

68.2 

j . 0.6 

57.9 

1 11.9 

! .488 

.36 ■ 

2,50 

.07 

4 

00.6 ■ 

7.8 

54.4 

; ii.o 

. .434 

i 4.78 ■ 

■ .84 

.63 

5 

61.6 

4 . 0.6 

53.3 

11.9 

.463 

i 5.10.' 

.48 

.67 

6 

59.8 

7.2 

54.0 

13.0 ■ 

. .428 

! 473 

.57 

.65 

: 7 

59.3 

0.0 

54.0 

11.9 

.m 

! .74 . 

.32 

.67 

8 

5.8; 8 

7.0 

63.2 

12.0 

.41(5 . 

.62 

,42 

.66 

9 

59.4 

0.0 

54.0 

i : lo.8 

•4*7 

.85 

.10 

.70 

ID 

61.3 

: 5.8 

■ ■ 50 . 7 

f 10,4 

.■mo 

1 5.18 

.14 

,71 

11 

02.7 

m 

58.5 

' 9.4 

.438 

.50 

.01 

.73 

■ 12 

01.0 

5.1 

57.8 

; 9.2 

.480 

,38 

1.92 

,7-4 

13 

01.5 

0.0 

50.7 

: 10.8 

.409 

.17 

2.25 

.70 

14 

01.5 

6.5 

53.3 

! 11.7 

403 ■ 

,10 

.43 

.68 

Id 

61.0 

v,: 0.2 

53.0 

1 11.2 

,458 

.07 

.28 

.69 

IB 

61.0 

0.3 ; 

■ 55.0 

! 11.3 

: .407 

j .10 

.35 

! .69 

17 

03.7 

0.0 

55.0 

! 10.8 

■ *450 

t . . ,05 

.18 

.70 

18 

01 .5 

!■■■;■ 0.5 

50.3 

i 11.7 

! One 

i ,10 

,48 

.6.8 

19 

: cm 

0.0 

55. 6 

11.9 : 

.452 

i .00 ! 

.42 

.07 

2D 

CXI 

0.8 

54.7 

| 32.2 ' ! 

,438 i 

! 4. S3 ! 

.43 

.07 

2L 

09.0 

6.5 

• . 55.4 

1 3 L7 ! 

,449 

■ .96 ■ 

: *V' l 

. j 

.08 

22 

09.8 

0,3 

55.8 

11.3 , 

.455 ; 

5.04 

.28 ! 

.69 

h 

59.0 

0.0 

*51.6 

■ 11.9 ! 

.437 ’ 

' 4.84 

.35 

.67 

21 

58.9 

7.1 

53.2 ; 

12.8 ' ! 

. ^ .410 1 

.63 

.46 

.63 

25 

' 58.3 

7.0 

52.7 

12.0 1 

,4)9 1 

. .55 

.38 

m 

26 

59.1 

■ 7.3 j 

52.3 1 

- 13.1 ! 

' .404 - 

,19. 

.46 

.65 

27 

59.0 

0.5 ; 

53.7 | 

11.7 ! 

. 428 

.70. 

.25 

.03 

23 

29 
' 80 

81 

- 

59.3 

53.6 

59.9 

.61.6 

5.8 j 
:5.2 
5.5 j 
5.5 | 

. 

54.7 i 
' 55.4 : 
55.5 
57.2 

:; : rv4.3'ee- 

10.4 ! 
9.4 
9.9 

9.9 

— . ~ — . 

438 
' .419 
.450 
47o ; 

.87 
.39 
: 5.00 
.26 

.08 

1.84 

.95 

2.00 

.71 

.73 

.72 

.72 


All the Kygrometneal elements- are computed by' ike Grcenwieii Cons Ian is. 
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abstract of the Item tils of the Hourly Meteorological Observations 
taken at the eerrey^r '# v.iertd s Of ice, Calcutta, 


Hour]}' Means, Ac. of ike Observations nml of Ike Hygi* om e i rieal elements 
dependent thereon. 


I* an go ' o f ; i" ! 1 e " jlaroi n e ter 
for each hour 4 tiring • 
the month. 


: Ihinge of the Tempera- 
[ . "{.urevibr .eaelioltoitr ..■'.■■v 
! dur'mc the month. 


Hour 

M. P r ““ i ' 

co H 'CO 

P O 

1*3 rp 

Max. 

g 

J DifF. 

I 

1 hr .5 

fi £ 

S3 § 

«S 

pH 

' ' r<s\ ■ 

Max. 

Min. 

1 

Dim 


Inches. 

Inches. 

j Inches* 

J. 0 

Inches. 

0 

0 

0 

0 

Mid- 



If/ 






night. 

30.082 

30.205 

29.958 

0.247 

03.2 

08.0 

58.0 

30.0 

1 

.070 

.395 

■ .952 

■ .243 

1 02. G 

■ OS. 4 

58.4 

10.0 

2 

,009 

.188 

.946 

.242 

J 61.9 

68.0 

58.2 

9.8 

3 

' .003 

.180 

.943 

.243 ' 

01.2 

67.1 

58.0 

■ 9,4 

4 

,000 

.182 

.910 

.242 

60.8 

.07.0 ■ 

57.4 

9.6 

5 

.070 

.196 

.949 

.247 

00.0 

00.3 

56.7 

9.6 

6 

.085 

.212 

.968 

.244 

59.2 

05.0 

. 56.4 

8.6 

7 

.103 

.231 

.982 

.249 

59.0 

64.6 

55,6 

9.0 

8 

.120 

.253 

.993 

. .200 

02.2 

00.5 

57.0 

8.9 

9 

.148 

.200 

30.033 

.233 

05.9 

09.8 

63.6 

7.2 

30 

.150 

.273 

.031 

.242 

69.0 

73.2 

05.0 

8.2 

11 

.131 | 

.259 

.008 

.251 

■ 72.0 

70.4 

09.2 

7.2 

Hoon. 

*097 

.231 

29.973 

.258 

74.7 

79.0 

71.0 

8.0 

1 

.064 

.180 

.930 

- .250 

h, 75.8 

80.0 

73.2 

6.8 

2 

.040 

J57 

.908 

.249 . 

76.8 

81.2 

74.2 

7.0 

3 

.020 

.135 

.89.1 

.244 

76.8 

82.0 

74,1 

7.9 

4 

.021 

.12 i 

.890 

.234 

75,2 

80.2 

72.9 | 

7.3 

5 

.03 0 

.129 

.904 

.225 

73.3 

■ ' 77.0 

74.3 | 

0.3 

' 6 

.044 

.142 

.914 

,228 

70.3 

74.7 ! 

68.5 | 

6,2 

7 

.060 

.102 

■ .932 

.230 

: 68.3 : : 

73.0 | 

60.0 

7.0 

8 

.070 , 

.174 

.949 

.225 i 

60.9 

72.0 .j 

64.2 

7.8 

9 1 

.091 

.194 

.907 

.227 

. 05.8:"' 

70.7 : 

02.0 

8,1 

, 10 

.101 

.221 

.909 

' .252 

0 : 1.9 

09.8 i 

59.9 

9.9 


.093 

,212 

.901 

.251 

64.1 

09.2 

59,0 

10.2 


The Mean Height of th 
Then i IOmeter Means are 
tours during the month. 


Jkrainch-F. Hkovto l!:r- 7),-r I;!1 a Woe L’,,H» 

*V ,il„, a _i :*'■■' 1 . .1 , 'V. t 

several 
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Abstract of the Remits of the Hourly Meteorological Observations 
taken at the Surveyor General’s OJfi.ee> Calcutta, 
in the month oJ y December 1866. 


Hourly Means, &c. of the Observations and of the Hygrometrieal element: 
dependent thereon. — ( Continued .) 


Hour. 

Moan Wet Bulb Ther- 
mometer. 

-p 

r* 

o 

> 

o 

-s 

13 

p 

p 

Computed Dew Point. 

> 

o 

P 

o 

> 

o 

rs . 

W'S 

Mean Elastic force of 
Vapour. 

Mean W eight of Vapour 
in a Cubic foot of air. 

Cw U 

0,0 JJ 

' ''(*>■■ 

13c Z 

£ p 

r* zr ■ 

O . 7/2 

.*2 § 

^ ' P .ts 

© -m 3 

a.3'"'S : 

tf . « a 

-e § Jj 

S3. ^ m 
g *5 O 
pH ro *-M 
r=H 


0 

0 

0 

; 

0 

Inches. 

T. gr. 

T. gr. 


Mid- 




■ 





night. 

59.6 

3.6 

56.4 

6.S 

0.464 

5.17 

1.32 

0.80 

1 

59.1 

3.5 

55.9 

6.7 

.456 

.09 

.28 

.80 

2 

58.6 

3.3 

55.6 

6.3 

.452 

.06 

.17 

.81 

3 

58.1 

3.1 

55.3 

5.9 

.447 

.01 

.09 

.82 

4 

57.6 

3.0 

54.9 

5.7 

.441 

4.94 

.04 

.83 

5 

57.1 

2.9 

54.5 

5.5 

.435 

.88 

0.99 

.83 

6 

56.7 

2.5 

54.4 

4.8 

.434 

.87 

.86 

.85 

7 

56.4 

2.6 

54.1 

4.9 

.429 

.83 

.86 

.85 

8 

57.9 

4,3 

54.0 

8.2 

.482 

.78 

1.51 

.76 

9 

59.9 

6.0 

55.1 

10.8 

.444 

.93 

2.13 

.70 

10 

61.7 

7.9 

55.4 

14.2 

.449 

.94 

.96 

.63 

11 

b2.8 

9.8 

55.0 

17.6 

.442 

.84 

3.82 

.56 

Hoorn 

63.8 

11.4 

55.3 

19.4 

.447' 

.88 

4,35 

.53 

1 

63.4 

12.4 

54.7 

21.1 

.438 

.76 

.78 

.50 

2 

63.8 

13.0 

54.7 

22.1 

.438 

.75 

5.08 ! 

.48 

3 

63.7 

13.1 

54.5 

22.3 

. .435 

.72 

.11 

.48 

4 

63.2 

12.0 

54.8 

20.4 

.440 

.78 

4.59 

.51 

5 

63.8 

9.5 

56.2 

37.1 

.461 

5.03 ! 

3.81 

.57 

6 

63.6 

6.7 

58.2 ; 

12.1 

.493 : 

.42 I 

2.66 

.67 

7 

62.9 

5.1 

58.6 ■ 

9.7 

.499 

.51 | 

.09 

.73 

8 

62.1 

4.8 

58.3 

8.6 

.494 

.46 ; 

1.82 

.75 

9 

61.6 

4.2 

582 

7.6 

.493 

.40 

.58 

.78 

16 | 

61.0 

3.9 

57. 9 

7.0 

.488 ; 

. .41 | 

.44 

.79 

11 

60.3 

3.8 

56.9 

7.2 

.472 

.25 

.42 

.79 


All the Hygrometrieal elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observa lions 
taken at the Surveyor General’s Office, Calcutta, 
in the month of December 1866. 

Solar Radiation, Weather, <fec. 


1 Date. 

Max. Solar 
radiation. 

pj C3 £ 

<5 a | 

C3 • 

P=5<& 

\ . Prevailing 

direction of the 
Wind. 

Max. Pres- 
sure of Wind. 


o 

Inche 

'i. 

lb 

1 

141. C 


N.hyW.&F.N.W 


2 

141.2 

■■;.W ■■ 

N. & N. by W. 


3 

143.4 


N. & N. by E. 


4 

138.4 

■ 

W.N.W.&jSr.KW 


5 

138.0 


W. by Id. & 1ST. W. 


6 

138.8 


W. & W. N. w. 


7 

139.0 


N. W. & N. N. W. 


8 

138*0 


N.N.E.&N.N.W. 


9 

135.0 


N. W. 


10 

134.2 


jsr. w.&w.& n. 


11 

136.0 

• * « 

N. & .N N. W. 


12 

138.0 


N. & N. W. 


13 

137.0 

C.j 

W.N.W.&W.S.'W. 


14 

140.0 


W. S. W. & variable. 


15 

131.2 


N.byE.&W. by id. 


16 

13S.0 

... 

Id. & variable. 


17 

135.5 

... 

id. by E & Id. W. 


18 

1340 

... 

Id. & Id. Id. E. 

( 

19 

139.0 


Id. by W. & Id. 

( 

20 

136.0 

... 

Id. by W.ifcJd.Jd. W. 

( 

21 

133.0 


id. IN . W. &Jd W. 

( 

22 

135.0 

... j 

d.byW.&Jd&Jd,NW. 

C 

23 

136.0 

1 

... J 

d. by W. 

C 

24 

136.8 

T 

... -i 

S T . W. 

c 

25 

133.0 

... I 

d.jd.W.&KbvW. 

c 

26 

137.6 

... i 

S T . 

c 

27 

136.0 

... 1 

S T . by w. 

€ 

28 

135.2 

... 1 

4 by W. &ld. id. W. 

C 




& Id,. W. 



General aspect of the Sky, 


Clear to 4 p. at. Scatd. Vi to 
8 p. m., clear afterwards. 
Clear to 7 a. m. \i & v__i to 3 
p. m., clear afterwards. 

Clear to 11 a. it.Vi to 3 p. m„ 
clear afterwards. 

'Clear. Slightly foggy at 9 & 10 

p. M. 

Clear. 

Clear 

Clear. Foggy from 7 to 11 p. at. 
Clear. 

Clear. 

Clear. 

Clear. Slightly foggy at 7 p. at. 
Clear. Slightly foggy at 10 & 

11 p. M. 

21 ear. Foggy at 6 & 7 a. at. & 
from 7 to il p. m. 
dear. 

dear. Slightly foggy from 7 
to 10 p. at. 

diiefly clear. Foggy from 7 to 

10 p. M. 

dear. Foggy at 8 a. m. & from 
7 to 11 p. at. 

dear to 5 a. ar. Vi to 1 p. ar., 
clear afterwards. Foggy from 
Midnight to 4 a. m. & at 9 Sc 

10 p. it. 


... vvmu. \i l XJ 

p. at., clear afterwards, 
dear to 8 a. at. Scatd. \i to 8 
p.m.. clear afterwards. Foggy 
at 8 & 9 p. at. 


„ ^ orv - * — * v 

11 p. at. 

’I ear. Foggy from Midnight, tc 
2 a. m. & from 7 to 11 r. it. 


j Date. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office , Calcutta, 
in the month of December 186(x 
Solar Radiation, Weather, &c. 




.Prevailing 
direction of tke 
Wind.- 


0 d no he si 


29 133.0 ! 

30 138.2 j 

■ / ■ ■ 1 

31 138.0' 


N'.W.&N.N.W.&N. 
|W.jN t .W.&SSW.&S, 
s. 


g.S ■ 

• | 

M O 
cs q 

s g 

50 

Ib~~ 


General aspect of tlie Sky. 


Clear. Foggy from Midnight to 
4 a. m. & from 8 to 11 p. m. 
Clear. Slightly foggy from Mid- 
night to 6 a. m. & at 8 &> 9 p. at- 
j Chiefly clear. 



Cirri, — i Strati," i Cimulv-JL Cirro-strati, <~*-i Cuinulo strati, W-i 
Cirro cumuli. 
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Abstract of the Results of the Hour!// Meteorological Observations 
taken at the Surveyor General's Office, Calcutta, in the 
month of December I 860 . 

Monthly Eesults. 


. Indies. 

Mean height of the Barometer for the month... ... ... SO, 079 

Max. height of the Barometer occurred at 10 a.m. on the 20th ... 3< >.273 
Min, height of the Barometer occurred at 4 p. m. on the 80th ... 29.880 
Extreme range of the Barometer during the inonth ... 0.888 

Mean of the daily Max. Pressures ... ... ... ... 31) 351 

Ditto ditto Min. ditto ... ... ... 30.0,9 

Mean daily range of the Barometer during the month ... ... 0.182 


■ ■ o 

Mean Dry Bulb Thermometer for the month ... 67.1 

Max. Temperature occurred at 8 p. m. on the 1st ... ... 82.0 

Min. Temperature occurred at 7 a. m. on the 80th 55.6 

Extreme range of the Temperature during the month ... ... 20.4 

Mean of the daily Max. Temperature ... ... 77.O 

Ditto ditto Min. ditto, ... ... ... 58,9 

Mean daily range of the Temperature during the month... . 18.1 


Mean W et Bulb Thermometer for the month ... ... ... 60.7 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer . 0.4 

Computed Mean Dew-point for the month ? ... ... • 55,6 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of January 1867. 

Latitude 22° 33' 1" North. Longitude 88° 20' 31" East. 

Height of tlie Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &e. of the Observations and of the Hygrometrical elements 
_____ dependent thereon. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta, 
in the month of January 1S67, 

Daily Means, &c. of the (Tbserralions and of the TTygroiiieirieal element? 
dependent ibereon. — (Continued.) • / 


Date. 

'• ' ; / . : ' : 

£ 

% 

r .~ £}■■ 

: : 0 ;' 

I 

p 

i § 

o & 

a 

. 

-■■■■ o 

£ 

: P 
o 

& 

■V* ■ 
p 

-2 

■ ,fl| 

p5 

■■/so 

^ ■ 

■ .. r £ :' . ■ 

p ■■■ 

1 

P 

7 > 
o 

a 

■ ;-k 

m.s 

k ov: 
r*P 

P: 77 : . 

o 

© . 

© 

■ % 

£ 

■ ■ ■■ 

' Z€ ■ ■ 

2$ 0 
rv-'’ £ 
rr o- 

S' r ■ 

: ' P ■ 

r\ 

|| 

:Cl '- 

o c 

P Q 

^ SH £ 

O 

' -i-j ^ *p}- ■' 

P, p' S 

s § P- 

■<q 

S | £> 

^ t- 3 

<U-t --(-3 ^ 

? >-§ ip 
■si ■ 3 ” © ■■ 

if; 2 ^ 

"■% p 

',C; "“J 

'Pi 


: ... ; 

: , o ■■ 

0 

0 

o ■ 

Indie*. 

T- gr. 

T. gr. 

■ 

1 

■■ 62.7 

5.4 

■ ■ ■ V ■ 

58.4 

' 9.7 

0.490 

5.47" 

2.08‘ 

0.73 

2 

A 6,3,47' 

502 

59.2 

' 9.4 ' 

.509 

.63 

jj,' 

.73 

s 

63.5 

' 5.8 

58. 9 

10.4 

.504 

" .50 

' .27'. 

.71 

4 

62.5 

6.3 

57.5" 

11.3 

.481 

. .81 ' ■ 

.40 

.69 

".5 ' 

62.0 

5.7 

58.0 

10.3 • 

.489 

.40 

.20 

.71 

6 

61.3 

5.5 

59.9 

4- xsm-. 

.521 

.73 

.22 

.72 

7 

65.3 

5.0 

61.3 

9.0 ■ 

.540 

6.01 

.07 

.74 

8 

61.S 

2.4 

62.9 

4.3 

.576 

.HS 

0.97" ■ 

.87 

9 

: 64.9 

3.3 

62.3 

5.9 

.505 ' 

.28 

1*85 

.82 

10 

62.1 

4.9 

58.2 

3.8 ' 

\mm : 

5.45 

.85 

.75 

11 

60.3 

6.0 

55.5 ' 

10.8 

1- ■ ; ^'450v-l 

| 4.99' 

2,10 

.70 

12 

58.7 

6.3 

53.7 

11.3 

^423 

.71 

.16 

.69 

.18 

5S.9 

6.2 

53.9 

11.2 

I-":- 6420" 

.74 

.15 

! .69 

^ 14 

59.9 

0.0 

55.1 

! 10.8 

j.V-;:.444: : :; 

.93 

! - 1 * 

! .70 

15 

68.7 

4.8 

60.0 

- ;■ 8.3 

.523 

" 5,78 

1.82 

! .76 

18 

65.5 

5.2 

61.3 

9. A 

7 .546 

! 6.01 

2.17 

1 .74 

17 

63.1 

7.7 

50.0 

13.9 

.472 

! 4 5 ,17 

8,03 

1 3*91 

18 

60.8 

; 8.4 

54.2 


.431 : 

i 4,74 

.03 

! Ml 

.19 

68 l 

7-0 

57.5 

12.6 

.481 

I 5.29 

27. 1 

MS 

20 

62.1 

7.2 

50.0 

13.0 

.407 

!" .14 

.76 

| ,05 

21 

66.7 

5.2 

62.5 


.508 

ffmm 

324 

! .74 

22 

61.6 

7.6 

.53.5 

13.7 

* .498 

5.44 

3.117 

i .64 

22 

69.4 

4.9 

60.0 

8.3 

; .038 

! 6.97 

2.1:5 

1 .70 

.21 

71.6 

3.3 

69.3 

5.0 

; -7ii 

! 7.74 i 

1 .5 1 

| .83 

25 , 

70.2 

5.2 

60.6 

8.8- 

1 .Col 

1 .08 

2.35 • 

! ,75 

28 

! 63.0 

7.8 . 

56.8 

14,0 

i .470 

5.16 

3.04 

! .63 

27 

58.3 

7.9 ! 

52.0 

11,2 

: .4<» 

' 4,43 ■ : 

2.69 

1 -62 

28 

56.9 

7.4 ! 

50.2 | 

14.1 

! .376 

.19 i 

.53 

; .62 

29 

58.5 

7.2 

52.7-1 

13.0 | 

.409 1 

.5o i 

.47 

| .65 

30 

60.2 

7.7 ! 

54.0 ] 

13.9 I 

■ .428 i 

.72 

! .79 

| .63 

31 

63.0 

”! 

: 57.2 j 

' -i 

13.0 I 

' .470 | 

5.23 

.82 

! .65 

i 

i 


All the Hvgroj metrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta, 

,/ in the month of January 1867 . . 

Hourly Means, &e. of tlie Observations and of the llygrometrical elements 
dependent thereon. : 
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Abstract of the Jt.es tilts of the Hourly Meteorological Observations 
taken at the Surveyor General*# Office , Calcutta, 
in the month of January 1867 . 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued.) 
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All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results qf the Hourly Meteorological Observations 
taken at the Surveyor General Office, Calcutta , 
in the month of January 1867. 

Solar Eadiation, Weather, 
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♦ * * ■ ; 

W.byN. &W. 

14 

135.0 

••• 

W. & W.N.W. 

15 

136.0 

j; ... ' 

s. w. 

16 

142.0 

... 

S. S. W. & N. W. | 

17 

137.0 


W. & N. W. 

18 

136.0 


N. by W.&W.byS. 

19 

137.0 

... 

N.W. & S. by W. 

20 

137.0 


W.by S.&N.W. 

21 

139.4 


N. W. & variable. 


Clear, 

Clear. Foggy from 8 to 11 p. H. 
Clear. Foggy from 7 to 11 p. m. 
Clear. Slightly foggy at 6 to 7 p. m. 
Chiefly clear. Slightly foggy 
from 8 to 11 p. m. 

Clear. Slightly foggy from mid- 
night to 9 A. M. 

Clear to 11 a. m., scatd. V~i to 6 
p. m., clear afterwards. Foggy 
from 5 to 8 a. m. Lightning to 
W. at 11 p. m. 

Overcast to noon, scatd. Vi to 
6 p. m., clear afterwards. Eain 
at 8, 4, & 7 a. m., foggy at 7 

6 8 P. M. 

Overcast to 8 A. m,, scattered 
clouds to 5 p. m, clear after- 
wards. Foggy from 7 to 11 p. 

M. 

Clear to 10 a. m, scatd. to 8 
p. m, clear afterwards. Slight- 
ly foggy at midnight &1a.m. 
Chiefly clear. 

Clear. 

Clear. Foggy from 9 to 11 p. m. 
Clear. Foggy from midnight to 
4 A, M. 

Chiefly clear. Foggy from 5 to 7 

A. M. 

Clear to 9 a. m. scatd. \i to 5 
p. m, clear afterwards. Foggy 
from 4 to 9 a. m, & from 7 to 

11 p. M. 

Clear. Slightly foggy from mid- 
night to 6 a. m & from 8 to 11 

■/; p. mv. - 

Chiefly clear. Slightly foggy at 

7 & 8 p. m. 

Clouds of different kinds to 6 p. 
m, clear afterwards. Foggy 
from 4 to 8 a. m. 

Clear. 

Clear to 4 a. m, scatd. Vi to 11 
a. m., clear afterwards. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta } 
in the month of January 1807. 


Solar Radiation, Weather, &c. 
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0 

141.0 

Inches 
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Ih 

Id ear to noon, seat'd, clouds 

23 

137.0 


W. by S. 


afterwards. Lightning to S. 
W. at 8 p. m. Slight rain at 3 J 
p. ai. 

: Clear. Foggy at 7 a. m . & at 9 & 

24 

140.0 


S. & S. w. & E. 


10 P. M. 

Clear to 9 a. m, seattcl. clouds 

25 

141.0 

0.01 
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after ward s. Slig h t ! y to ggy 
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P. M. 

Light clouds to 8 a. m. Vi to 

2(3 

123.0 

0.00 
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■ : ' ■■ ■ 
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wards. Foggy from 1 to 3 a. 
m. Thin rain* at 4 & 5 a. ar. 
Light clouds to 1 p. m, clear af- 

27 

134.0 


y.jf.'w.&N. w. 


ter wards, Lain at 1 p. it. 
Clear. Foggy at 10 & 1 1 p. \r. 

28 

144.0 


X, Jf. vY. & X. W. 


Clear. 

29 

13(3.0 


N.W.&JS.N. W. i 


dear. Slightly foggy at 11 p.m. 

30 

138.0 


n.w. & n. y. w. ! 


Ofear. ■ 

31 

138.0 


S. by W. & variable; 
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Clear to 3 a. it., Vi to 1 p. m.* 
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M Cirri, — i Strati, Cumuli, v—i Cirro-strati, Cumulo strati, iSimbi, 

uiYf o cumuli. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken- at the Surveyor General's Office, Calcutta . in the 
m on th of J mua ry 1867 . 

Monthly Eesults. 


Mean height of the Barometer for iho month... 

Max. height of the Barometer occurred at 9 a.m, on the 11th" 

M in. height of the Barometer occurred at 4 p. m. on tiie 28 rd 
Ji.cirejcc range of the Barometer during the month 
Mean of the daily Max, Pressures 
Pitta. ditto Min. ditto ... ' ... 

■Mean, dozily range of the Barometer during the month ... 


Indies. 

. 30.048 
, 30.2 IS 
. 29.886 
, 0.362 
80.125 
29.989 
0.138 


Mean Dry Bulb Thermometer for the month 
Max. Temperature occurred at 3 i\ xi. on the 1st 22nd & 25th 
Mm. Temperature net urred at 7 a. iu. on the 28th 
Ii.vfvtwe range of the Temporal ure during the month 
■ittiea n.-\of . • the. clai.1.y Miax. Teiuperatitre ... 

.Ditto . ditto 'Min. ditto, .... • 

Mean daily range of the Temperature during the month.., 


Mean Wet Bulb Thermometer for the month ... 68 1 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 5 9 
Com] uhd -point ;br Jbe 7imni.li ... ... _ 5^4 

Mean Dry Bulb I nermometer above computed mean Dew-point ... 10.(1 

Inches. 

Mean Idas tie force of \ apour fo r the month ... t 0.190 


. ffGffCfffffk- Troy grain. 

Menn^ Weigh r f Yep, am Ibr i bo month ... ... ... 5.4(5 

.Additional V yght oi . \ apour required s u complete saturation . . 2.30 

m.ean degree oi humidity for the month, complete saturation being unity 0.70 


Pained 4 days, —Max. fall of rain during 24 hours 
lotas amount of rain during the month " 

lota! amount of rain indicated by the Gauge attached to’ the a nemo 
meter during the month ... ... _ J 

Prevailing direction of the Wind... ... Is. W. & PV by W. 


Inches, ' 
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Abstract of the Results of the Hourly Meteorological Observations 
■ taken at the Surveyor General’s Office, Calcutta, 
in the month cf February 1867. 

Latitude 22° 33' 1" North. Longitude 88° 20' 3#' East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the ■ Hygrometrieal elements 
dependent thereon. 


.Date. 


,£f- £ r ~S 
4:o 


w 


jRange of the Barometer 
daring the day. 


1 

2 

3 

.4 

5 

6 
7 
■8 
0 

10 

11 

12 

13 

14 

15 

16 
•17 
.18 

19 

20 
21 
.22 
•23' 

24 

25 

26 
27 
.28 


Mean 
the 1 
at 3i 

| Max. 

J Min. 

| Diff. 

Inches. 

Inches. 

1 Inches. 

Inches. 

29.995 

30.063 

29.934 

0.129 

30.035 

.098 

.983 

.115 

.039 

.121 

.978 

.143 

.040 

.118 

.989 

.129 

.003 

.109 

.909 

.200 

29.955 

.041 

.902 

.139 

.982 

.058 

.932 

.126 

30.006 

.085 

.965 

.120 

.010 

.091 

.966 

.125 

29.962 

.043 

.884 

.159 

.910 

29.979 

.864 

.115 

.897 

.977 

.848 

.129 

.848 

.908 

.773 

.135 

.970 

! 30.063 ; 

.888 ; 

.175 

30.009 

.096 

.952 

.144 

29,963 

.0 52 

.889 

-163 

.921 

.003 

.856 

.147 

.918 

29.995 

.867 

.128 

.922 

.998 

.866 

432 

.897 

.964 

.815 

.149 

.927 

30.020 

.859 

,161 

.985 

.066 

' .940 

.126 

.968 

.047 

.889 

.158 

.989 

.055 

-928 

.127 

30.027 

.105 

.962 

.143 

29.973 

.050 

.893 

.157 

.940 

.022 

.891 

.131 

.945 

..023 

.871 

,152 


■fri 

p § 




71.9 
69.3 

68.9 

70.1 

71.6 

69.2 

69.0 

69.2 

71.2 

73.6 

75.3 

74.4 
75.3 

74.2 

71.3 

70.4 

71.3 

73.2 

76.2 
78.8 

76.4 

72.4 

73.2 

74.0 

74.2 

76.2 

78.3 

78.1 


Range of tli e Tempera- 
ture during the day. 


Max. 

j Min. 

Dili 

0 

0 

0 

80.2 

64,8 

25.4 

78.0 

61.4 

16.6 

80.0 

•55.8 

j 24.2 

81.0 

60.4 

20.6 

83.4 

60.8 

22.6 

.75.6 

64.0 

11.6 

.76.8 

64.0 

12.8 

78.6 

60.4 

18.2 

80.6 

62.6 

18.0 

82.4 

67.6 

14.8 

84.6 

70.0 

14.6 

83.8 

66.0 

17.8 

81.6 

71.2 

10.4 

83.0 

68.0 j 

15.0 

81.6 

62.2 

19.4 

79.8 j 

60.8 

19.0 

82.0 | 

60.2 

21,8 

84.8 

63.0 

21.8 

86.6 1 

(19.0 

17.6 

88.4 ) 

72.8 

15.6 

83.6 j 

71.8 

11,8 

81.8 j 

63.2 

18.6 

■ 84.4 

64.6 

19.8 

82.8 j 

67.4 

15.4 

84,0 

65.0 

19,0 

87.4 

68.4 

19.0 

88.6 

70.2 

18.4 

88.4 

69.2 

19.2 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 8 Office, Calcutta, 
in the month of February 1867. 


Daily Means, &c. of the Observations and of the Hygrometrieai elements 
dependent thereon. — ( Continued.) 
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TJ 

0 
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pi 




! 

i o 

0 

0 

O 

Inches. 

T. gr. 

T. gr. 


1 

66.4 

5.5 

62.0 

9.9 

0.559 

6.13 

2.35 

0.72 

2 

60.4 

8.9 

53.3 

16.0 

.418 

4.61 

3.22 

.59 

3 

60.9 

8.0 

54.5 

14.4 

.435 

.80 

2.94 

.62 

4 

62.8 

7.3 

57.0 

13.1 

.473 

5.20 

* .83 

.65 

5 

64.3 

7.3 

58.5 

13.1 

.498 

.45 

.95 

.65 

6 

64.9 

4.3 

61.5 

7.7 

.550 

6.06 

1.75 

.78 

7 

65.0 

4.5 

61.4 

8.1 

.548 

.04 

.84 

.77 

8 

63-7 

5.5 

59.3 

9.9 

.511 

5.63 

2.18 

.72 

9 

65.6 

5.6 

61.1 

10.1 

.543 

.96 

•34 

.72 

10 

68.6 

5.0 

65.1 

8.5 

.619 

6.77 

.16 

.76 

11 

69.4 

6.1 

65.1 

10.4 

.619 

.75 

.71 : 

.71 

12 

67.2 

7.2 

62.2 

12.2 

.563 

.14 

3.01 I 

.67 

13 

71.9 

3.4 

69.5 | 

5.8 

.715 

7.79 ! 

1.61 

.83 

14 

65.7 

8.5 

59.7 | 

14.5 I 

.518 

' 5.65 

3.44 

.62 

15 

62.0 

9.3 

54.6 | 

16.7 ! 

.437 

4.79 

.54 

.58 

16 

60.9 

9.5 

53.3 

17.1 i 

.418 

.60 

.50 i 

.57 

17 

61.6 

9.7 

53.8 

17.5 

.425 

.68 

.67 : 

.56 

18 

1 64.8 

8.4 

58.1 

15.1 

.491 

5.36 

.48 

.61 

19 

! 71.6 

4.6 

68.4 

7.8 

.690 

7.50 

2.16 

.78 

20 

; 73.4 

5.4 

69.6 

9.2 

.717 

.76 

.68 

.74 

21 

69.5 

6.9 

64.7 

11.7 

.611 

6.64 

3.08 

.68 

22 

62.1 

10.3 

53.9 

18.5 

.426 

4.67 

.93 

.54 

23 

66.2 

7.0 

60.6 

12.6 

.534 

5.82 

.00 

.66 

24 

65.8 

8.2 

60.1 

13.9 

.525 

.73 

.31 

.63 

25 

64.7 

9.5 

58.0 

16.2 

.489 

.33 

.76 

.59 

26 

70.3 

5.9 

66.2 

10.0 

.642 

8.98 

2.68 

.73 

27 

68.9 

9.4 

62.3 

16.0 

.565 

.11 

4.17 

.59 

28 

67.6 

10.5 

60.2 

17.9 

.527 

5.70 

.52 

.56 


All the Hygrometrieai elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Ohervatiom 
taken at the Surveyor General’s Office, Calcutta, 
in the month of February 1 S 0 7 . 


Hourly Means, &e. of llie Observations and of the Hygrometrieal elements 
dependent thereon. 


Hour 

is 

: O KS . 

'4-S> 

.42' . 

ZL o 
; *0 3, d 

O.fe 

b a 

a £§ 

r .« W.'d 

j .Range of the Barometer 
j for each hour during 

I the month. 

j 

i 3 

i CD ^ 

^ t? . 

j Range of the Tempera 
j ture for each hour 
j during the month. 

I Max. 

j . ; ... 

| Min. 

Biff. 

i . 

JO? Q 

ft 3 

fl § 
g Jd 

Max. 

... ■ ; 

Min. 

I 

: Biff. 

; | ' ■ 

! 

Mid- 

Inches. 

Inches. 

i:: 

j Inches. 

Inches. 

; ■■■'■ ■ ■ 

o 

j 

| 0 

o 

i- 

! o 

! ' ' 7; 

night. 

29.969 

30.047 

! 29.863 

0.184 

69.1 

74.8 

64.7 

1 10.1 

1 

.961 

.033 

.858 

.175 

68.7 

75.0 

63.4 

! 11,6 

2 

.961 

.027 

.846 

.181 

68.1 

74.6 

62.8 

i 1L8 

3 

/ '4 

.943 

.025 

| .834 

.191 

67.4 

74.0 

62.4 

!■ '11.6 

.937 

.023 

j .823 

.200 

66.7 

73.2 

60.0 

| '13.2 

-:"\0 

.948 

.030 

.832 

.198 

66.1 

72.8 

59.6 

13.2 

6 

.964 

.050 

.840 

.210 

65.8 

73.0 

59.2 

13.8 

^ . 7 

.984 

.068 

.8o4 

.214 

65.4 

72.8 

55.8 

17.0 

8 

30.007 

.087 

.878 

.209 

87.9 

75.5 

61.4 

14.1 

-9 ' 

30 

I .033 

.118 

.905 

,213 

71.2 | 

78.6 

65.5 

13.1 

! .044 

.033 

.121 

,908 

.213 

74.6 

81.2 

66.0 

15,2 

11 ■ 

.108 

.890 

1 

.212 

77.4 

84.1 

69.8 

14.3 

■ | 

IvToon. 

.006 

.078 

.869 

,209 

79.5 

85.4 

72.6 

12.8 

1 

29.974 

.048 

.836 

.21 2 

81.1 

87.6 ! 

73.8 

13.8 

2 

.944 

.020 

.809 

.211 

81.8 

88.4 1 

75.6 

12.8 

3 

.922 

29.999 

.785 

.214 

82.5 

88.4 * 

74.7 

13.7 

4 

.93 1 

’30.000 

.773 

.227 

81.9 

88.6 1 

74.2 

14,4 


.911 

29.998 

.795 

.203 

80.6 

87.8 

74.0 

13,8 

6 

.920 

.993 

.818 

.175 

77.6 

83.5 

72.0 

11.5 

7 

.932 

30.008 

.826 

.182 

75.2 

81.0 

70.8 

10.2 

8 

.954 

.035 

.855 

,180 

73.5 

79.0 

69.2 

9.8 

9 

.970 

.055 

.871 

.184 

72.3 

78.0 

68.4 

9,6 

10 

.980 

.067 

.874 

.193 

71.1 

76,7 

67.4 

9.3 

11 

.974 

.055 

.873 

.182 

70.2 

75.8 

66.2 

9.6 


The Mean Height of the Barometer, as likewise the Drv and Wet Bulb 
Thermometer Means are derived from the observations made at the severed 
hours during the month. ““ 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office 9 Calcutta y 
in the month of February 1867. 


Hourly Means, &e. of tlie Observations and of tbe Hygrometrieal elements 
dependent tliereon. — (Continued.) 


Hour. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


0 

0 

0 

0 

Inches. 

T. gr. 

T. gr. 


Mid- 









night. 

65.1 

4.0 

61.9 

7.2 

0.557 

6.14 

1.64 

0.79 

1 

64.7 

4.0 

61.5 

7.2 

.550 

.07 

.62 

.79 

2 

64.3 

3.8 

61.3 

6.8 

.546 

.03 

.52 

.80 

3 

63.8 

3.6 

60.9 

6.5 

.539 

5.96 

.43 

.81 

4 

63.4 

3.3 

60.8 

5.9 

.537 

.95 

.28 

.82 

5 

63.0 

3.1 

60.5 

5.6 

.532 

.90 

.20 

.83 

6 

62.6 

3.0 

60.2 

5.4 

.527 

.85 

.15 

.84 

7 

62.6 

2.9 

60.2 

5.2 

.527 

.85 

.10 

.84 

8 

63.8 

4.1 

60.5 

7.4 

.532 

.89 

.62 

.78 

9 

65.1 

6.1 

60.2 

11.0 

.527 

.78 

2.52 

.70 

10 

66.0 

8.6 

60.0 

14,6 

.523 

.69 

3.51 

.62 

11 

67.0 

10.4 

59.7 

17.7 

.518 

.61 

4.40 

.56 

Foon. 

67.5 

12.0 

59.1 

20.4 

.508 

.48 

5.18 

.51 

1 

68.1 

13.0 

59.0 

22.1 

.506 

.44- 

.73 

.49 

2 

68.3 

13.5 

58.8 

23.0 

.503 

;39 

6.01 

.47 

3 

68.3 

14.2 

58.4 

24.1 

.496 

.31 

.33 

.46 

4 

68.4 

13.5 

58.9 

23.0 

.504 

.41 

.03 

i .47 

5 

68.1 

12.5 

59.3 

23.3 

.511 | 

.50 

5.51 

j .50 

6 

68.2 

9.4 

61.6 

16.0 

.552 ! 

.97 

4.10 

1 .59 

7 

68.1 

7.1 

63.1 

12.1 

.580 

6.31 

3.06 

.67 

8 

67.3 

6.2 

1 63.0 J 

10.5 

.578 ; 

.31 

2.59 

.71 

9 

66.8 j 

5.5 

62.4 

9.9 

.567 

.20 

.38 

.72 

10 

66.3 

4.8 

62.5 

8.6 

.568 

.24 

.04 

.75 

11 

65.8 

4.4 

62.3 

7.9 

.565 

.21 

1.84 

.77 


All tbe Hygrometrieal elements are computed by tbe Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office > Calcutta, 
in the month of February 1867. 


Solar Radiation, Weather, &c. 


"os 

P 

Max, Solar 
radiation. 

»! 

g'I'g 

CtS.fl o 
■S im Ci3 

Cg . 

Prevailing 
direction of the 
Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Shy. 

1 

0 

120.8 

Inches 

W. & variable. 

a 

Chiefly clear. 

2 

120.0 


N. 1ST. E. & 1ST. W. 


Clear. 

a 

122.0 


N. E. & W. 


Clear. 

4 

119.0 


fiT.E.&E.S.E. 


Clear. 

5 

121.0 


N. 2v T . E. & N. E. 


Clear. 

6 

7 

8 

119.0 

119*8 

6.58 

E.byK. 


Clear to 5 a. m. Scattered Vi 
to 5 p. m. Overcast after- 
wards. Lightning at 9 & 10 
p. m. Thunder at 10 p. m. 
Rain at 8|~ a.m. 7.V& 10 p. m. 
Scattered clouds to fiT oon. 

Clear afterwards. 

Clear. Slightly foggy at 7 & 8 

9 

121.4 


E. 1ST. E. & variable. 


P. M. 

Clear. 

10 

123.8 

# • . 

S. S. E. & variable. 


Scatd. x i & \ — i to 5 a. m., seat- 

11 

125.0 


N. N. W. & N. W. 


tered Vi to 4 p. m, clear 
afterwards. 

Clear to 5 a. m. Thin clouds to 

12 

122.0 


W .K W. & 3ST. E. 


8 a. M., clear afterwards. 
Slightly foggy at 8 & 9 p. m. 
Clear. Slightly foggy at 7 & 8 

13 



s. & w. s. w. 


P. M. 

Clear to 4 a. ax-. Scatd. oi to 8 

14 

124.0 


NJN'E.&NE&N.byE. 


p.m., clear afterwards. Foggy 
| at 6 & 7 a. m. 
iClear to 5 a. m., scattered v — i 

15 ! 

123.6 


JNT.N.E.&W.KW. 

L/C/.; 1 : v\ : 

to 9 a. M., clear afterwards. 
Clear, Slightly foggy from 8 to 

16 ! 

120.8 


W.N.W & variable. 


11 P. M. 

Clear. 

17 

121.0 

» , , 

N.W. &W. 


Clear. Slightly foggy at 7 p. m. 

18 

120.4 


w. & s. s. w. 


Clear. 

19 

120.0 


s. w. & s. s. w. 


Clear. to 4 a. m. Thin clouds to 

20 

127.5 

0.12 

S. s. W. & S. byW. 


8 a. m., scatd. 'M to 4, p. m. 
Clear afterwards. Foggy from 
6 to 9 a. m . 

Clear to 3 a. m., scattered 
afterwards. Lightning at 7 & 
10 p. m. Thunder at 10 1 >. m. 
Rain at 10 1 p. m. 

Vi to 10 a. m. clear afterwards 

21 

123.5 


N. W. 


22 

120.0 


N. E. & E. N. E. 


Clear. Slightly foggy at 9 & 10 






P. M. 


Date. 


Meteorological Observa Horn. 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta 9 
in the month of February 1867 . 

Solar -Radiation, Weather, &c. 


23 

24 

25 

26 

27 

28 


| Max. Solar 
| radiation. 

pH O 
© £ 
^ ri 
O a o 

-t u 

Prevailing 
direction of the 

Wind. 

CC g 

O • f-4 

a" ^ 

. £ G-eneral aspect of the Shy. 
f*S o 
l5 ° 

*2? f-t 

o 

Inches 

| 

lb ' v 

122.5 

0,12 

| Variable. 

... Clear to 1 p. m. clouds of differ- 
ent kinds afterwards. Light- 
ning at 7 & 8 p. M.. Thunder 
at 8 p. m. Rain, from 6| to 8 

121.5 


Variable. 

P. 31. 

Clouds of different kinds to 4 
| a. m., clear to 11 a. m. \i to 

6 p. m., clear afterwards. 

130.0 


W. by N. & variable 

Clear. 

128.0 

j 

sw&ssw&wsw 

1 

I . 

1 

Clear to 3 a. m. Thin, clouds to 
11 a. m., dear afterwards. 
Slightly foggy from 4 to 7 

A. 31. 

130.0 

1 

1 ... 

jW. S. W. & X. w. 

! Clear. 

128.0 


Iw. 

| Clear. 



V|. rr ^ * Strati, Cumuli,'' — i Cirro-strati, ^- i Cumulo strati,'^ i JNdxnbi 
Urro cumuli. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office } Calcutta , in the 
month of February 1867. 

Monthly Eesults. 


Indies. 


Mean height of the Barometer for the month... ... ... 29.966 

Max. height, of the Barometer occurred at 10 a. m. on the 3rd ... 30.121 

Min. height of the Barometer occurred at 4 p. m. on the 13th ... 29.773 

Extreme' range of the Barometer during the month ... ... 0.348 

Mean of the daily Max. Pressures ... ... ... ... 30.045 

Ditto ditto Min. ditto ... ... ... ... 29.903 

Mean daily range of the Barometer during the month ... ... 0.142 


o 

Mean Dry Bulb Thermometer for the month ... ... ... 73.1 

Max. Temperature occurred at 4 p. m. on the 27th 88.6 

Min. Temperature occurred at 7 a. m. on the 3rd ... ... 55.8 

Extreme range of the Temperature during the month ... ... 32.8 

Mean of the daily Max. Temperature ... ... ... ... 82.6 

Ditto ditto Min. ditto, ... ... ... ... 65.2 

Mean daily range of the Temperature during the month... ... 17.4 


Mean Wet Bulb Thermometer for the month ... ... ... 65.9 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.2 
Computed Mean Dew-point for the month ... ... ... 60.1 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 13.0 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.525 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 5.74 

Additional Weight of Vapour required for complete saturation ... 3.05 

Mean degree of humidity for the month, complete saturation being unity 0.65 


Inches. 

Earned 3 days, — Max. fall of rain during 24 hours ... ... 0,58 

Total amount of rain during the month ... ... ... 0.82 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ..." ... ... ... 0.76 

Prevailing direction of the Wind... ... IS f. 1ST. W. & JST. E, 


Abstract of the 'Results of the Hourly Meteorological Observations talc'en at the Surveyor General's Office, Calcutta, in the month of Feb. 1867. 

Monthly Results. 

Tables skewing the number of days on whieli at a given Iiour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained.- 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of March 1867. 

Latitude M° 38' 1" .'North. Longitude 88° 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 13.11 feet. 

Daily Means, &c, of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

° S 

♦ r“. ^ W 

Si*. 

|c“ 

F^\ 

ilange of the Barometer 
during the day. 

,3 3 l 

M -g | 

b! 

Pi 5 

II 

B an go of the Tempera- 
ture during the day. 

Max. 

; Mill. 

BUT. 

Max. 

I | 

Min. ’ 

Diff. 


Inches. 

Inches. 

Inches. 

Inches.. 

O 

o 

0 

0 

1 

29.889 

29.971 

29.809 

0.162 

78.7 

90.0 

70.0 

20.0 

2 

.856 

.913 

.812 

.101 

81.0 

90.4 

73.6 

16.8 

3 

.883 

.945 

.828 

.137 

81.4 

94.2 

73.4 

20.8 

4 

.925 

.995 

.853 

.142 

81.2 

92.0 

73.2 

18.8 

5 

.897 

.983 

.793 

.190 

80.8 

92.0 

72.6 

19.4 

6 

.822 

.898 

.743 

.355 

79.6 

89.0 

72.8 

16.2 

7 

.819 

.898 

.773 

.125 

80.9 

90.0 

73.6 

16.4 

8 

.922 

30.012 

.833 

.179 

80.3 

87.6 

74.9 

12.7 

9 

30.000 

.080 

.909 

•171 

79.6 

89.0 

73.6 

15.4 

10 

29.994 

.061 

.923 

.138 

78.5 

88.0 

72.0 

16.0 

11 

.955 

.032 

.884 

.148 

78.4 

87.0 

70.4 

16.6 

12 

.935 

.003 

.865 

.138 

80.2 j 

90.6 

69.6 

21.0 

13 

.891 

29.954 

.815 

.139 

! 80.4 j 

88.8 

74.0 

14.8 

14 

.909 

.969 

.854 

.115 

81.8 | 

91.7 

74.4 

17.3 

15 

.918 

.990 

.834 

.156 

| 82.0 ; 

92.8 

73.0 

19.8 

16 ! 

.846 

.925 

.781 ! 

.144 

j 81.1 j 

92.4 

71.4 

21.0 

17 | 

.856 

.927 

.791 

,136 

1 83.4 j 

94.0 

74.4 

19.6 

18 

.856 

.941 

.779 

.162 

| 81.4 j 

91.4 

75.0 

16.4 

19 ! 

.876 

.957 

.774 

.183 

! 80.5 .! 

92.6 

73.0 

19.6 

20 j 

.843 

l .921 

.756 

.165 

79.2 j 

88.2 

, 72.4 

15.8 

• 21 1 

.800 

! .858 

.725 

.133 

80.8 ! 

90.8 

1 72.8 | 

! 18.0 

22 

.816 

I .897 

.725 

.172 

82.4 ! 

92.0 

1 73.8 

j 18.2 

23 

.897 

.983 

.829 

.154 

80.3 : 

i 90.0 

i 75.6 

! 16.4 

24 

.917 

.979 

’ .843 ! 

.136 

79.3 

1 .88.9 

• 74.2 

1 14,7 

25 

.898 

.975 

.838' ! 

1 .137 

78.3 

| 85.8 

: 71.9 

13.9 

26 

.887 

.961 

.825 

.136 

81.0 

; 90.4 

i 72.2 

! 18.2 

27 

.905 

.957 

.810 

5' ■ .117 

i 79.9 

I 91.2 

. 71.8 

1 19.4 

28 

.944 

30.050 

.876 

■ .174 


I MmMo 

69.4 

i 19.2 

29 

.960 

.074 

.899 

.175 

78.0 

86.4 

71.4 

15.0 

30 

.921 

.002 

.855 

.147 

75.1 . 

8J .2 

69.4 

11.8 

31 

.867 

29.963 ! 
! 

.799 

.164 

78.5 

89.4 

1 

68.6 

20.8 


The Mean Height of the Barometer, as lihawlse tin* Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 

the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office , Calcutta, 
in the month of March 1867. 


Daily Means, <fcc. of tlie Observations and of tlie Hygrometrical elements 
dependent tliereon. — ( Continued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
vapour. 

MeanW eight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Yapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity* 


0 

0 

0 

0 

Inches. 

T. gr. 

T. gr. 


1 

71.0 

7.7 

65.6 

13.1 

0.630 

6.82 

3.59 

0.66 

2 

74.2 

6.8 

69.4 

11.6 

.713 

7.67 

.47 

.69 

3 

73.0 

8.4 

67.1 

14.3 

.661 

.12 

4.15 

.63 

4 

73.3 

7.9 

67.8 

13.4 

.677 

.29 

3.92 

.65 

5 

71.7 

9.1 

65.3 

15.5 

.623 

6.71 

4.36 

.61 

6 

72.7 

6.9 

67.9 

11.7 

.679 

7.33 

3.36 

.69 

7 

73.4 

7.5 

68.1 

12.8 

.684 

.35 

.75 

.66 

8 

70.9 

9.4 

643 

16.0 

.603 

6.50 

4.41 | 

.60 

9 

74.2 

5.4 

70.4 

9.2 

.736 

7.95 

2-74 

.74 

30 

72.1 

6.4 

67.6 

10.9 

.672 

.28 

3.07 

.70 

11 

70.1 

8.3 

64.3 

14.1 

.603 

6.53 

.78 

.63 

12 

71.7 

8.5 

65.7 

14.5 

.632 

.81 

4.07 

.63 

13 

75.2 

5.2 

71.6 

8.8 i 

.766 

8.25 

2.69 

.75 

14 

75.3 

6.5 

70.7 | 

11.1 

.744 | 

.00 

3.40 

.70 

35 

73.8 

8.2 

68.1 

13.9 

.684 

! 7.34 

4.13 

.64 

16 , 

71.8 

9.3 

65.3 

15.8 

.623 

6.71 

.46 

.60 

17 

1 74.6 

8.8 

68.4 

15.0 

.690 

7.39 

.57 

.62 

18 

73.8 

7.6 

68.5 

12.9 

.692 

.45 

3.82 

.66 

19 

73.6 

6.9 

68.8 

11.7 

.699 

.52 

.46 

.69 

20 

72.9 

6.3 

68.5 

10.7 

.692 

.48 

.08 

.71 

21 

75.5 

5.3 

71.8 

9.0 

.771 

8.30 

2.77 

.75 

22 

76.1 

6.3 

71.7 

10.7 

.768 

.24 

3.37 

.71 

23 

74.1 

6.2 

69.8 

10.5 

.722 

7.78 

.13 

.71 

24 

74.6 

4.7 

71.3 

8.0 

.758 

8.20 

2.39 

.77 

25 

73.1 

5.2 

69.5 

8.8 

.715 

7.74 

.54 

.75 

26 

72.9 

8.1 

67.2 

13.8 

.664 

.14 

4.00 

.64 

.27 

70.3 

9.6 

63.6 

16.3 

.590 

6.36 

.42 

.59 

28 

69.5 

9.1 

63.1 

15.5 

.580 

.26 

.12 

.60 

29 

69.6 

8.4 

63.7 

14.3 

.591 

.41 

3.78 

.63 

30 

67.6 

7.5 

62.3 

12.8 

.565 

.15 

.19 

.66 

31 

70.1 

8.4 

64.2 

14.3 

.601 

.50 

.85 

.63 


All tbe Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta , 
in the mouth of March 1867. 


Hourly Means, &c. of the Observations and of the Hygrometrieal elements 
dependent thereon. 


• 

Mean Height of 
the Barometer at 
32° Faht. 

! .Range of the Barometer 
for each hour during 
the month. 

sS . 

0 &• 
PQ4 
o 

Bange of the Tempera- 
ture for each liour 
during the month. 

Hour. 

Max. 

, 

i 

!■■■■■ . 

Min. 

' DifF. 

*■} i 

«5 J~j 

Max. 

, ■ ,| 

Min. 

Dm. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

' 0 . ' ; 

1 0 

0 

■ 

Mid- 







! : , 


night. 

29.901 ; 

30.003 

29.806 

0.197 

75.8 

78.8 

71.4 

7.4 

1 

! .891 

29.996 

.800 

.196 

75.2 

78.2 

71.0 

7.2 

2 

.882 

.992 i 

.794 

.198 

74.8 

77.8 

70.2 

7.6 

3 
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1 


The Mean Heiglit of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office y Calcutta , 
in the month of March 1867 , 


Hourly Means, See. of 'the Observations and of the Hygrometrical elements 
dependent thereon (Con tinned.) 
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All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observation $ 
taken at the Surveyor General’s Office ? Calcutta , 
in the mon th of March 1867 . 


Solar Eacliation, Weather, &e. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta, 
in the month of March 1867* 


Solar Radiation, Weather, &c. 


Date. 1 

. 

Max. Solar 
radiation. 

r-t © 

i-f's 

r< w S 

<S a o 
d b 

Prevailing 
direction of the 

Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Sky. 


0 

Inches 


lb 


20 


0.01 

S. S. E. & variable. 


Overcast to 5 a. m. Scatd. 'M 
afterwards. Lightning to E 
at 9 p. m. Light rain at a. 
M. & 5;t P. M. 

21 

122.0 

... 

S. S. W. & variable. 


Scatd \i to 4 a. m. Scatd. 
afterwards. 

22 

137.5 

0.14 

S. S. E. & S. W. 


Scatd. rd to 5 p. M. Overcast 
afterwards. High wind at 8 
& 11 p. m. Lightning at 7 & 

8 p. m. Rain at 8, 10 & 11 p.m. 

23 

127.5 

... 

JS T . W. & S. 


Thin clouds to 8 A. M. Vi to 5 
p. m. Scatd. \i afterwards. 

24 

128.0 

1.15 

N. W. & N. N. E. 


\i to 5 a. M. Ti & Vi to 7 p. m. 
VnJ afterwards. High wind. 
Lightning & Thunder at 4 p. 
m. Rain at 4 & 5 p. m. 

25 

122.5 

* * * 

1ST. W. & 3ST. 

1 

Scatd. \i to 3 a. m. Overcast to 

7 a. m. Vi to 5 p. m., clear 
afterwards. 

26 

132.0 


S. W. & S. by W. 

i 

Clear to 6 a. m. Scatd. \i to 1 
p. m. Scatd. Vi to 5 p. m,, 
clear afterwards. Lightning 
to W. at 10 & 11 p.m. 

27 

127.5 

0.15 

Tamable. 


Scatd. ''ri to 5 a. m. Scatd \i to 

2 p. M. Overcast afterwards. 
High wind from 8 to 11 p. m. 
Lightning from 1 to t 3 a. m. 

& afc 10 p. m. Thunder at 7 & 
10 p. m. Rain from 5 to 7 p. m. 

& at 10 & 11 p. M. 

28 

29 

124.5 

119.6 


W.N.W. & variable 
N. & N. W. 


Chiefly \i 

Clear to 5 a. m. Vi to 5 p. M., 
clear afterwards. 

30 

119.6 

** 

N. N. W. 


Clear to 5 a. m. Scatd. \i to 9 
a. m. Overcast afterwards. 
Slight rain at 4 & 5 p. m. 

31 

126.0 


s. & s. w. 


Clear. 


v i Cirri, i Strati, 'ri Cumuli, V-i Cirro-strati, ^ i Cumulo strati, Nimbi, 
Vi Cuto cumuli. 



Meteorological Observations . xxiii 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 7 s Office, Calcutta > in the 
month of March 1867. 

Monthly Eesults. 


Indies. 


Mean height of tlie Barometer for the month... ... ... 29.894 

Max. beigiit of the Barometer occurred at 10 a. m. on the 9th ... 30.080 

Min. height of the Barometer occurred at 4&5 p.m. on the 21st&22nd 29.725 
Extreme range of the Barometer during the month ... ... 0.355 

Mean of the daily Max. Pressures ... ... ... 29.970 

Ditto ditto Min. ditto ... ... ... ... 29.821 

Mean daily range of the Barometer during the month ... ... 0.149 


o 

Mean Dry Bull) Thermometer for the month ... ... .... 80.1 

Max. Temperature occurred at 4 p. m. on the 3rd ... ... 94.2 

Min. Temperature occurred at 5 a. m. on the 31st ... ... 68.6 

Extreme range of tlie Temperature during the month ... ... 25.6 

Mean of the daily Max. Temperature ... ... 89.9 

Ditto ditto Min. ditto, ... ... ... ... 72.5 

Mean daily range of the Temperature during the month... ... 17.4 


Mean Wet Bulb Thermometer for the month ... ... ... 72.7 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.4 
Computed Mean Dew-point for the month ... ... ... 67.5 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 12.6 

Inches. 

Mean Elastic force of Yapour for the month ... ,. t ... 0.670 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 7.23 

Additional Weight of Yapour required for complete saturation ... 3.61 

Mean degree of humidity for the month, complete saturation being unity 0.67 


Inches. 

Earned 9 days, — Max. fall of rain during 24 hours ... ... 1.15 

Total amount of rain during the month ... ... ... 1,57 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... 1.36 

Prevailing direction of the Wind... ... w ... S. & S. S, W. 



Abstract of the Results of the Sourly Meteorological Observations taken at the Surveyor General’s Office .Calcutta, in the month of Feb. 1867. 

Monthly Hesults. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Meteorological Observations. xxy 

Abstract, of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta f 
in the month of April 1867. 

Latitude 23° 33' T' North. Longitude 88° 20' 3 4A East. 
Height of tlie Cistern of the .Standard Barometer above the sea level, 18.11 feet. 


Daily Means, &c. of the Observations and of the llygronietrleal elements 
depe n den t tiiereon* 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during: 
the day. * & 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office ? Calcutta y 
in the month of April 1887 * 


Daily Means, & c. of tlie Observations and of the Hygrometrical elements 
dependent thereon . — ( Continued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

© 

£ 

© 

-8 

ft 

© 

ft 

if 

ft 

Computed Dew Point, 

© 

> 

o 

n 

ft 

ft .3 
o 

ft 

Mean Elastic force of 
vapour. 

o .{J 

pH 

h 9 

o O 

13 

!sp.s 

S 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

1 ° 

0 

0 

Inches. 

T. gr. 

T. gr. 


1 

74.2 

8.2 

68.5 

13.9 

0.692 

7.44 

4.17 

0.64 

2 

74.6 

10.0 

67.6 

17.0 

.672 

.19 

5.20 

.58 

3 

75.7 

9.9 

68.8 

16.8 

.699 

.45 

.31 

.58 

4 

76.0 

9.5 

69.3 

16.2 

.711 

.58 

.14 

.60 

5 

76.8 

10.6 

70.4 

17.0 

.736 

.82 

.63 

.58 

6 

77.2 

11.5 

70.3 

18.4 

.734 

.79 

6.17 

.56 

' 7 

75.6 

12.4 

68.2 

19.8 

.686 

.28 

.40 

.53 

8 

73.2 

13.1 

64.0 

22.3 

.597 

6.36 

.66 

.49 

9 

74.8 

11.5 

66.7 

19.6 

.653 

.94 

‘08 

.53 

10 

72.5 

10.4 

65.2 

17.7 

.621 

.66 

5.13 

.57 

11 

73.7 

7.3 

68.6 

12.4 

.695 

7.49 

3.65 

.67 

12 

75.0 

6.8 

70,2 

11.6 

.732 

.86 

.54 

.69 

13 

73.6 

6.5 

69.0 

11.1 

.704 

.59 

.25 

.70 

14 

74.7 

8.1 

69.0 

13.8 

.704 

.54 | 

4.21 

.64 

IS 

78.3 

7.0 j 

73.4 

11.9 

.811 

8.66 

3.98 

.69 

16 ! 

73.6 

10.4 

66.3 

17.7 

.644 

6.89 

5.28 

,57- 

17 

72.0 

7.7 

66.6 

13.1 

.651 

7.02 

3.70 

.66 

18 

74.4 

7.7 

69.0 

13.1 

.704 

.56 

.95 

.60 

19 

749 

9.6 

68.2 

16.3 

.686 

.34 

5.01 

.59 

20 

75.4 

10.4 

68.1 

17.7 

.684 

.28 

.55 

.67 

21 

75.2 

8.9 

69,0 

15.1 

.704 

.53 

4.68 

.62 

22 

75.5 

9.1 

69.1 

15.5 

.706 

.53 

.80 

.61 

23 

77.4 

7.7 

72.0 

13.1 

.776 

8.28 

.29 

.66 

24 

79.0 

6.4 

74.5 

10.9 

.840 

.98 

3.70 

.71 

25 

78.8 

6.4 

743 

10.9 

.835 

.92 

.69 

.71 

26 

78.6 

6.0 

744 

10.2 

.838 

.97 

,42 

.72 

27 

78.4 

7.5 

73.1 

12.8 

.803 

.56 

4.31 

.67 

28 

79.5 

8.0 

747 

12.8 

.846 

.99 

.50 

.67 

29 

79.8 

9.4 

74.2 

15.0 

.832 

.82 

5.34 

.62 

30 

_,W, 

80.7 

8.9 

75.4 

14.2 

.865 

9.17 

.16 

,64 


All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of April 1867. 


Hourly Means, &c. of file Observations and of the Kygromefcrie&l elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
32° Faht. 

-Range of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb J 
Thermometer. I 

"Range of the Tempera* 
j ture for each hour 
| during the month. 

Max. 

. 

Min. 

Diff. 

Max. 

Min. 

]■■ 

! Diff. 

! 

1 ■: 


Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

t 

o 

i ■ 

° 

Mid- 



■ 





!„■ 

1 

night. 

29,802 

29.949 

29.721 

0.228 

79.6 

84.6 

74.6 

10.0 

1 

.793 

.939 

.711 

.228 

79.1 

84.4 

73.8 

10.6 

'2 

.781 

.923 

.705 

.218 

78.6 

83.7 

73.0 

10.7 

3 

.774 

.916 

.687 

.229 

78.0 

83.0 

72.8 

10.2 

4 

.769 

,900 

.675 

.225 

77.5 

82.0 

71.4 

10,6 

5 

.783 

.895 

.680 

.215 

77.0 

81.5 

71.4 

10.1 

0 

.801 

.915 

.709 

.206 

76.9 

81.4 

71.2 

10.2 

7 

.824 

.955 

.718 

.237 

78.5 

82.6 

73.5 

9.1 

8 

.847 

.960 

.741 

.219 

82.0 

87.0 

76.0 

11.0 

9 

.862 

.969 

.749 

.220 

85.3 

90.4 

78.6 

11.8 

10 

.864 

.964 

.754 

.210 

88.3 

93.6 

81.6 

12.0 

11 

.854 

.963 

.748 

.215 

90.5 

' 

96.2 

81,8 

-14.4 : 

Hoon. 

.832 

.954 

.72 7 

.227 

92.6 

98.3 

83.5 

14,8 

1 

.803 

.923 : 

.691 

.232 

94.2 

100.4 

86.4 

14.0 

2 

.773 

.892 

.670 

| .222 

95.1 

102,0 

87.4 

14.6 

3 

.744 

.860 

.653 

| .207 

95.0 

102.5 

86.6 

15.9 

4 

.730 

.835 

,64.9 

.186 

93.8 

102.0 

87.4 

14.6 

: 5 

.726 

.829 

.639 

.190 

91.2 

100.6 

79.0 

21.6 

6 

.734 

.838 

.657 

.181 

88.4 

96.8 | 

77.4 ; 

19.4 

7 

.761 

.854 

.668 

.186 

86,2 

92.6 | 

78.8 , 

13.8 

8 

.775 

.873 

.691 

.182 

84.0 

89.9 ! 

77.0 

1 12,9 

- 9 

.797 

.900 

.710 

.190 

82.7 

88.6 | 

76.6 

12.0 

10 

.807 

.930 

.724 

.206 

81.6 

86,0 j 

75.8 

10.2 

11 

.804 

.936 

.723 

.213 

80,6 

85.4 

75.8 

9,0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month* ■ 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor; General’s .Office, Calcutta 3 
in the mouth of April 1807. 


Hourly Means, Ac. of tlie Observations and of the Hygromefcrical elements 
depended t tl \ ere on. — (Con tin ued.) 


Hour. 

§ 

s 

1 
+* 1 . 

. o 

7! 

1 1 

-g 

b*. 

P* 

Cl 

q 

d 

r-. 

£ 

k*"s 

* 

45 

.B 

js 

p 

*£■( 

‘O 

b: 

<*—■>. 

c : 
u 
b 

>7o 

1— ! 

O 

O ' 

■O. 

g 

OR 

Cfi . 

s § 

b % 

J !> 

o A 

Q-< 

a' 1 ^ 

!**" N.' 

e a 

I,,/, 

P b 
PQ 

d ^ 

s- s 

u 

v 2 g 
■+a O 

£> -T *3 

C VJ 

C ^ r- H 

‘3 9 

■ -3 «T 3 

^ 3 

2 b 

M-i * 

rH on >>, 

P £2 be 

Mi s a 

A go 

- - r p 

B ^ b 
i*h nu ‘43 


0 

O 

O 

0 

Inches. 

T. gr. 

T. gr. 


Mid- 









night. 

74.9 

4.7 

73.6 

8.0 

0.766 

8.27 

2.42 

0.77 

1 

74.8 

4.3 

7 1 .8 

7.3 

.771 

.33 

.20 

.79 

2 

/ **.£> : 

4.1 

71.0 

7.0 

.766 

.28 

.10 

.80 

3 

74.3 

3.7 

71.7 

6.3 

.768 

.33 

1.86 

.82 

4 

74J 

3.3 

71.9 

5.6 

.773 . 

.38 

.66 

.84 

5 

7 4.0 

3.0 

■ 71.:) 

5.1 

■ .773. 

■ .40 

.49 

.85 

6 

73.9 

3.0 

i 71.8 

5.1 

-.771 

..37 

.49 

.85 

7 

74.7 

3.8 

! 72.0 

6.5 

.776. 

.38 

.97 

.81 

8 

70.0 

} . 6.0 

i 71.8 ' 

10.2 

.771 

.26 

3.19 

.72 

9 

70.5 


70.3 

15.0 

.734 

7.84 

4.80 

.02 

10 

77.0 

! 11.3 

70.2 

1 8.1 

.732 

.70 

6.04 

.50 

11 

77.0 

| 13.5 

08.9 

21.0 

.701 

. .40 

7.32 

.50 

Hoon. 

77.2 

15.4 

68.0 

24.6 

.681 

.16 

8.47 

.46 

1 

77.5 

■ 16.7 

67 S 

| 20.7 

.070 

1 .08 

9.33 

.43 

2 

77.0 

17.5 

67.1 

[. 28.0 ■ | 

.661 

! 6.92 

.87 

.41 

3 

’ 77.7 

' t ’T \> .■ 

. i * .0 

07.3 

t 

• .660 

I .90 

.78 

.42 

4 

1 78.2 

■ •* 5.0' 

MSS \ 

i 25. 0 i 

' .609. 

7.33 ! 

8.85 

.45 

5 

| 77.3 

10.9 

07.0 : 

! 22.2' -j 

.7oo 

.42 i 

7.90 

.19 

6 

j 78.9 

11.5 

' 70.0 | 

| 18.4 

.727 

.71 

0.13 

.56 

7 

1 76.8 

■ 9.4 '| 

1 70.2 ! 

i 30.0 

.732 

.79 ! 

5.20 

.00 

8 

1 76.2 ! 

7.8 i 

1 70.7 | 

1 1S.8-.I 

..744 1 

.97 

1 4.20 

.06 

9 

75.0 | 

7.i i 

: 7'- K0 

13.1 

! .741 ; 

.95 1 

i 8.77 

.03 

10 

75.4 j 

0.2 

71.1 

If/. 5 

. i 0 o 

8.10 | 

«.,* f 

,71 

11 

75.1 

5.5 

71»2 

9.4 

■ .750 

.15 j 

2.80 

! .74 


All -the Hygromefcrical elements are computed by tlie Greenwich. Constants.- 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General- s Office , Calcutta s 
in the month of April 1867. 

Solar .Radiation, -Weather, &e. 


Date. 

Max. Solar 
radiation. 

i—i w> 

C3 r~; 

6 J 1 

•9 <ncS 

ci . 

.P5 42 ■ . 

Prevailing 

1 direction of tlie 
Wind. 

. ^ 
w £ 

Qj ;r-l 

riK 

K O' 

£-3- 

1 GO 

General aspect of the Sky. 

• 1 

0 

127,5 

i riches’ 

s. s. w. & s. w. 

ib 

1.4 

Clear. 

2 

129.0 


S. by W. & S.S. W. 

2.7 

Chiefly clear. Lightning to S & 

a 

130.0 


S. W.& S. S. E. 

1.2 

S E at 8 p. m. 

[Clear. 

4 

184.8 


S. S. E. & S. S. W. 

3.4 

Chiefly clear. 

5 

! 132.8 


S. S. W.&S.S.E. 

1.4 

Clear. 

6 

134.0 


JS T .W. & variable. 

0.4 

Chiefly clear. 

7 

134.0 


W. & variable. 

3.2 

I Clear to 7 a. m. Stratoni to 11 

8 

132-2 


Variable. 

2.7 

a. m. Scald. Vi afterwards. 
Scald \i to 6 a. m. Scald. Vi 

9 

132.5 


S. W. & variable. 

0.5 

afterwards. 

Clear to 4 a. m. Scald. \ i to 8 

10 

130.0 

0.04 

E. S. E. & variable. 

22.0 

a. jr. Scald. Vi afterwads. 
Li gli tiling to W. & 2s. at 9 & 
10 P. M. 

Clear to 4 a. m. Stratoni to 4 p. 

11 

125.0 

0.05 

S. S.W. &S.&S.S.E. 

4.4 

M. Overcast afterwards, high 
wind ■& slight rain at 5 & 6 
p. m. Thunder at 6 & 7 p. m. 
Lightning to S at 7 & 8 p. i 1 . 
wd to 4 a. m., clear to 10 a. m. 

12 

126.0 


S. E. & S. S. W. 

2.6 

Scatd. ^i to 5 p. w. Overcast 
to 8 p. m.. clear afterwards. 
Thunder, Lightning & slight 
rain at 0 & 7 p. m. liigh wind 
■ at If p. m. 

Clear to 7 a. m. Scald. Vi. to 7 

13 

| 

1 122.0 


S. W. & variable. 

0.2 

p. ai. Overcast afterwards. 
Light rain at & 9 p. m. 

\i to 6 a. m. Stratoni to 10 a. m. 

14 

126.0 


■ :U ; W ;V 

S. S. E, & 1ST. W. j 

0.3 1 

Scatd. Vi to 3 p. ai. Scatd. 
^ i afterwards. 

Clear to 9 a. m. Scald, to 5 

15 

126.0 


S. W. & S. 

■‘-.'I 

! 1.4 i 

r. m., clear afterwards. 

Scuds from S to 8 a. m. Clouds 

16 

129.9 


Variable. 

■ ■ ■ ! 

5.3 

of diftt rent kinds a f, er wards. 
Scald. \i to 7 a. at. Scatd. Vl 

17; 

125.0 

0.13 

S. W. & variable 

10.0 

afterwards. High wind at 9 k 

^ /h/V.’V 

Overcast to 6 a. m. Scald. Vi to 

18 

127.5 


S. S. W. & S. W. 

2,0 

5 p, m., clear afterwards. 
High wind at 2f a. it. Lain 
at 1 & 3 a. H. 

Vi nearly the whole day. Light 

19 

129.0 


S.W.&W. S.W. 

0.7 ■ 

rain at Of p. m. 

Clear nearly the whole day. 
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Abstract of the Results of the Hourly Meteorological Observation $ 
taken at the Surveyor General’s Office, Calcutta, 
in the month of April 1867. 


Solar Radiation, Weather, &c. 


6 

"c* 

P 

Max. Solar 
radiation. 

Rain Guage 1 
ft. 2 in. above 
Ground. 

Prevailing 
direction of the 

Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Sky. 

20 

0 

132.2 

Inches 

S. W. & W. N. W. 

ib 

Vi to 2 a. M., clear to 10 a. m. 
Scatd. Vi to 7 p. m., clear 
afterwards. Light rain at 6 

P. M. 

21 

130.5 

0.05 

s.w.&w. s. w. 

6.8 

Clear to 2 p. m., clouds of dif- 
ferent kinds afterwards. High 
wind at 4| p. M., Slight rain 
at 5 & 6 p. m. 

22 

125.0 

... 

Variable. 

1.3 

Vi to 4 a. m., clear to 3 p. m. 
afterwards. Lightning to 
N. E. from 7 to 9 p. m. 

23 

128.0 

... 

S. S. E. & S. E. 

0.4 

Scatd. Vi to 6 a. m. Scatd. 
to 7 p. m., clear afterwards. 
L^ght rain at 5J p. m. 

24 

126.0 

\ ••• 

S. & S. W. 

3.9 

Chiefly clear. High wind 
Lightning at 8 & 9 p. m. 

25 

135.0 


s. w. & s. 

4.0 

Clear to 4 a.m. Scatd. Vi to 2 p. 
m. wi afterwards. High wind 
from 7| to Noon & at 8 p. m. 
Thunder at 3 p. m. Lightning 
to W. at 8 p. m. 

26 

116.0 

... 

s. w. 

4.0 

■ 1 

Scatd. Vi & \_i to 7 a. m. Stra- 
toni to 4 p. m. Vi afterwards. 
High wind & Light rain at 
9| P. M. 

27 

130.0 

'v.. 

S. by W. & S. 

1.4 

Chiefly clear. 

28 

130.4 


S. W. & S. S. W 

1.0 

Clear to 6 a. m. Scatd. \i to 5 
p. m., clear afterwards. 

29 

132.0 1 

i ... 

S. S. W. & variable. 

1.0 

Clear to 2 a. m. Scatd. \i to 10 
a. m. Scatd. Vi to 7 p. m., 
clear afterwards. 

30 

130.0 


S. S. W.& s. w. 

0.9 

\i to 1 p. m. Scatd. to 6 p e 

M., clear afterwards. 


/ i Cirri, — i Strfti, 1 ^! Cumuli, vi Ciyro-strati, ^ i Cumulo strati, Nimbi, 
Oirro ciimnH. 
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Abstract of the Remits of the Hourly Meteorological Observations 
ialcen at the Surveyor General’s Office, Calcutta, in the 
month of April 1867. 

Monthly [Results. 


Inches. 


Mean height of the Barometer for the month... ... ... 29.793 

Max. height of the Barometer occurred at 9 a. m. on the 18th ... 29.969 

Min. height of the Barometer occurred at 5 p. M.onthe 5th ... 29.639 
Extreme range of the Barometer during the month ... ... 0.330 

Mean of the daily Max. Pressures ... ... ... ... 29.869 

Ditto ditto Min. ditto ... ... ... ... 29.719 

Mean daily range of the Barometer during the month ... .... 0.150 


o 

Mean Dry Bulb Thermometer for the month ... ... ... 84.9 

Max, Temperature occurred at 3 p. m. on the 6th 102.5 

Min. Temperature occurred at 6 a. m. on the 17th 71.2 

Extreme range of the Temperature during the month 31.3 

Mean of the daily Max. Temperature .. . ... 95.7 

.Ditto ditto Min. cutto, ... ... 76.5 

Mean daily range of the Temperature during the month... ... 19.2 


Mean W et Bulb Thermometer for the month ... ... ... 76.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 8.9 
Computed Mean Dew-point for the month ... ... ... 69.8 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 15.1 

Inches. 

Mean Elastic force of Yapour for the month ... ... ... 0.722 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 7.71 

Additional Weight of Yapour required for complete saturation ... 4.78 

Mean degree of humidity for the month, complete saturation being unity 0.62 


Inches. 

Rained 10 days, — Max. fall of rain during 24 hours ... ... 0.13 

Total amount of rain during the month ... ... ... 0.27 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... . .. . ... ... 0.21 

Prevailing direction of the Wind... ... ... S„ W. & S. S. W* 



Abstract of the Results of the Hourly Meteorological Ob serrations talcen at the Surveyor General's Office, Calcutta, in the month of April 1887 . 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at ike Surveyor General's Office, Calcutta, 
hi the month of May 1867. 

Latitude 22° 33' l" North. Longitude 88° 20' 31" East. 
Height of the Cistern of the Standard Barometer above the son. level, 18.1 1 feet. 


Daily Means, &e. of the Observations and of the JTy groiiielrical elements 
dependent thereon. 



OS 

. ~i ^ -u> 

Sb S r 5 
> 2 p5 

Bange of the Barometer 
during the clay. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generals Office , Calcutta } 

' in the month of May 1867. 
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All the Hygrometrieal elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations- 
taken at the Surveyor General/ s Office , Calcutta , 
in the month of May 1867. 


Hourly Means, &c. of the Observations and of the Hygroxnetrical elements 
dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. V.k* 


Meteorological Observations . 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Survey or \ General’s Office, Calcutta , 
in the 'month of May 1867. 


Hourly Means, &e. of (lie Observations' and of the Hy geometrical elements 
dependent thereon . — (Conlhi tied.) 
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All the My geometrical elements are commuted by the Greenwich Constants. 


xxxvii. 


Meteorological Observations. 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General ’s Office , Calcutta, 
in the month of May 1867. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generals Office, Calcutta , 
in the month of May 1867. 
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S catd Vi to 8 am . clear afterwards 

28 

133.0 


S.S.E. & S. 

2.5 - 

Clear to 3 a. m. Scuds from S to 

29 

131.0 


S. 8. E. 

3.0 I 

6 a. m. clear to 5 p. m. Strato- 
ni afterwards. 

Stratoni nearly the whole day. 

30 

133.0 

... 

S. S. E. & S. 

3.3 1 

Scatd. Vi to 9 a. m . Scatd 

31 

131.0 

1.09 

Variable 

14.9 \ 

afterwards. High wind at 6 f 
p. m. Lightning to N at 7 & 8 

p. 

Clear to 7 a. h. Scatd. to 5 p. 

- i>- 





m. Overcast to 8 p.m. Stratoni 
afterwards. High wind at 6 p. 
m. Rain from 6 to 8 p. m. 


^ \ Oirri, — i Strati,'"! Cumuli,'-! Cirro-strati, ^ i Cumulo strati,^! nimbi, 
Vi Cirro cumuli. . . 
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Abstract of the Results of the Hourly, Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta , 
in the month of May 1867 * 

Monthly Eesults. 


Indies. 


Mean height of tlie Barometer for the month... ... ... 29.639 

Max. height of the Barometer occurred at 10 p. m. on the 3 1th ... 29.888 
Min. height of the Barometer occurred at 6 p.m. on the 26th ... 29.874 

Extreme range of the Barometer during the month ... ... 0.464 

Mean of the daily Max, Pressures ... ... ... 29.702 

Ditto ditto Min. ditto ... ... ... ... 29.568 

Mean daily range of the Barometer during the month ... ... 0.189 


o 

Mean Dry Bulb Thermometer for the month ... ... ... 87.7 

Max. Temperature occurred at 3 p. m. on the 27th ... ... 106.0 

Min. Temperature occurred at 5 a. m. on the 13th 72.5 

Extreme range of the Temperature during the month ... ... 33.5 

Mean of the daily Max. Temperature .. . ... ... ... 97.4 

Ditto ditto Min. ditto, ... ... ... ... 80.7 

Mean daily range of the Temperature during the month... ... 16,7 


Mean Wet Bulb Thermometer for the month ... ... ... 80.4 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.3 
Computed Mean Dew-point for the month ... ... ... 76.0 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 11.7 

Inches. 

Mean Elastic force of Yapour for the month ... ... ... 0.882 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 9.37 

Additional weight of Yapour required for complete saturation ... 4.19 

Mean degree of humidity for the month, complete saturation being unity 0.69 


Inches. 

Eained 10 days, — Max. fall of rain during 24 hours ... ... 1.09 

Total amount of rain during the month ... ... ... 2.46 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 2.33 

Prevailing direction of the Wind S., S. S. E. & S. S. W. 


xl 
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Meteorological Observations. xli 

Abstract of the 'Results of the Hourly 'Meteorological Observations 
taken at the Surveyor General’ s Office, Calcutta, 
in the month of June 1867. 

Latitude 22° 33' l" North. Longitude 88° 20' 34" East. 
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 
Daily Means, &e. of the Observations and of the Hygrometrieal elements 


dependent thereon. 


Date. 

«w * 

O ** 
w © 

ill 

a--’* 

Bunge of the Barometer 
during the day. 

rrt % . 
r~i -g 

' >> £■ 

P % 
g £ 
& 

Range of the Tempera- 
ture during the day. 

Max. 

Min. 

■ ■ 1 ■ ; 

DIE 

: 

Max. 


Biff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.589 

29.654 

29.513 

0.141 

89.1 

98.8 

81.0 

17.8 

2 

.587 

.654 

.521 

.133 

90.8 

99.6 

83.6 

16.0 

.3 

.612 

.898 

.507 

.189 

Q ’"* O 

Cm .iy 

98.0 

76.5 

19.5 

4 

.586 

.bo 3 

.515 

.138 

88.3 

98.5 

79.8 

10.7 

5 

.554 

.615 

.496 

.119 

90.2 

97.4 

84.4 

13.0 

,6 

.539 

.586 

.467 

.119 

88.9 

99.2 

79.4 

19.8 

.7 

.648 

.756 

.555 

.201 

80.5 

86.0 i 

73.8 

12.3 

8 

.647 

.701 

.573 

.128 

83.5 

91.2 

78.0 

13.2 

9 

.638 

.699 

.564 

.335 

84.5 

92.8 . 

7S.5 

14.3 

10 

.656 

.730 

.582 

.148 

86.5 

95.0 

7,9.6 

15.4 

.11 

.658 

.722 

.589 

.133 

85.9 

92.0 

81.2 

10.8 

.12 

.618 ! 

.665 

,550 

.115 

86.1 

94.5 

80.8 

13.7 

. 13 

,609 i 

.639 

.563 

.076 

84.1 

90.4 

81.2 

9.2 

14 

1 .629 ! 

.669 

.583 

.088 

82.4 i 

88.0 

80.0 

8.0 

15 

| .647 

.684 

.600 

.084 

82.3 | 

87.2 

80.2 

7.0 

16 

i .621 

.686 

.543 

,143 

82.5 i 

! 87.0 j 

80.0 i 

7.0 

17 

| .506 

.594 

.419 

.175 

1 83.7 ! 

90.0 | 

79.8 

! 10.2 

18 

! .400 

,455 

,32o 

.130 

83.8 ! 

| 87.2 ! 

80.2 

7.0 

19 

! ,391 

.446 

.346 

.300 

85.3 i 

1 91.2 | 

81.4 

9.8 

:.20 

.437 

.521 

.401 

.120 I 

| 84.3 | 

1 89.0 ; 

81.4 ! 

i 7.6 

.21 

! .532 

.593 

.480 

.133 j 

82.3 

1 86.0 1 

SO.5 

5.5 

;22 

| .569 

.609 

.529 

.080 

81.4 

1 85.4 ! 

i 8.0 

; 7.4 

23 

.585 

.632 

.532 

.100 I 

84.4 

i . 90.4 i 

81.0 

' 9.4 

.24 

! .579 

.629 

.525 

.104 

S6.0 

92.0 ’ 

82.4 

• 9.8 

25 

.634 

.707 i 

! .589 

.118 : 

! 85.9 

i 92.3 ; 

83.0 

9.3 

28 

.657 

.696 

.596 

.100 1 

j 83.7 

: 88. 6 

80,0 

8.6 

■27 

,584 

.661 

.507 

! .154 i 

1 85.0 

92.2 

81.6 

■ 10.6 

28 

.494 

.541 

.413 

! .128 

i 84.6 

93.0 

78.8 

14,2 

29 

.497 

.581 

.411 ! 

i .150 

83.8 

■ 92.2 

l 79.0 

13.2 

30 

.576 

.826 

.536 i 

.090 

81.5 

. 84.6 

80,0 

4.6 


The Mean Height of the Barometer, as likewise the Drv and Wot Bulb 
& MeanS cle,l ‘ ived > fl * om tiie hourly observations, made during 



xlii Meteorological Observations. 



taken at the Surveyor General’ $ Office, Calcutta, 


in the month of June 1867, 


Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

.s 

p 

. © 

1 

o 

O 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

o 

0 

^ 0 

Inches. 

T. gr. 

T. gr. 


1 

82.9 

6.2 

79.2 

9.9 

0.976 

10.35 

3.77 

0.73 

2 

83.8 

6.5 

• 79.9 

10.4 

.998 

.56 

4.07 

.72 

a 

79.7 

7.6 

75.1 

12.2 

.857 

9.12 

.29 

.68 

4 

81.0 

7.3 

76.6 

11.7 

.899 

.54 

.26 

.69 

5 

84.1 

6.1 

80.4 

9.8 

1.014 

10.72 

8.87 

.74 

6 

81.6 ■ 

7.3 

77.2 

11.7 

0.916 

9.71 

4.33 

.69 

7 

75.9 

4.6 

72.7 

7.8 

.792 

8.54 

2.44 

.78 

8 

78.9 

4.6 

75.7 

7.8 

.873 

9.36 

.64 

.78 

9 

79.4 

5.1 

75.8 

8.7 

.876 

.37 

•98 

.76 

10 

80.1 

6.4 

76.3 

10.2 

.890 

.50 

3.60 

.73 . 

11 

80.6 

5.3 

76.9 

9.0 

.908 

.68 

.19 

.75 

12 

80.8 

5.3 

77.1 

9.0 

.913 

.74 

.21 

.75 

13 

■ 80.3 

3.8 

77.6 

6.5 

.928 

.93 

2.28 

.81 

14 

79.9 

2.5 

78.1 

4.3 

.943 

10.14 

1.47 

.87 

15 

80.3 

2.0 

78.9 

8.4 

.967 

,41 

.17 

.90 

16 

80.2 

2.3 

' 78.6 

3.9 

.958 

.30 

.34 

.89 

17 

80.9 

2.8 

78.9 

4.8 

.967 

.37 

.70 

.86 

18 

81.2 

2.6 

79.4 

4.4 

.983 

.54 

.56 

.87 

19 

81.2 

4.1 

78.3 

7.0 

.949 

.14 

2.50 

.80 

20 

80.5 

3.8 

77.8 

6.5 

.934 

9.99 

.29 

.81 

21 

79.7 

2.6 

77.9 

4.4 

.937 

10.08 

1.50 

.87 

22 

79.2 

2.2 

77.7 

3.7 

.931 

.02 

.25 

.89 

23 

80.9 

3.5 

78.4 

6.0 

.952 

.19 

2.12 

.83 

24 

82.3 

3.7 

79.7 

6.3 

.992 

.59 

.32 

.82 

25 

82.4 

3.5 

79.9 

6.0 

.998 

.65 

.22 

.83 

26 

81.4 

2.3 

79.8 

3.9 

.995 

.66 

1.41 

.88 

27 

8 1.7 

3.3 

79.4 

5.6 

.983 

.49 

2.04 

.84 

28 

8 0.6 

4.0 

77.8 

6.8 

.934 

9.99 

.40 

.81 

29 

80.5 

3.3 

78.2 

5.6 

.946 

10.13 

1.97 

.84 

30 

81 

80.0 

1,5 

78.9 

2.6 

.967 

j 

.41 

0.90 

.92 


All the Hygromefcrical elements are computed by the Greenwich Constants. 
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Mbs tract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General/ s Office, Calcutta, 
in the month of June 1867. 


Hourly Means, &e. of the Observations and of the Hygrometrieal elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
32° Faht. 

-Range of the Barometer 
for each hour during 
the month. 

:: 

Mean Dry Bulb 
Thermometer. 

j Eange of the Tempera- 
] ture for each hour 
j during the month. 

! ■. . ■ . 

Max. 

Min. 

Diff. 

Max. 

Min. 

| : 

DUE 


Inches. 

Inches. 

Inches. 

■ 

Inches. 

o 

o 

o 

o 

Mid- 









night. 

29.587 

29.693 

29.394 

0.299 

82.4 

87.5 

79.6 

7.9 


.577 

.675 

.379 

.296 

82.1 

87.0 

79.2 

7.8 

2 

.568 

.661 

.373 

.288 

81.0 

87.0 

79.0 

8.0 

a 

.562 

.657 

.365 

.292 

81.6 

87.0 

78.8 

8.2 

4 

.561 

.668 

.360 

.308 

81.4 

87.0 

78.4 

8.6 

5 

.576 

.689 

.370 

.319 

81.1 

87.0 

78.2 

8.8 

6 

.589 

.703 

.383 

.320 

81.3 

86.8 

78.0 

8.8 

7 

.602 

.721 

.398 

.323 

S2.3 

88.4 

78.0 

10.4 

8 

.614 

.730 

.403 

.327 

84.2 

89.6 

77.0 

12.6 

9 

.623 

.756 

.401 

.355 

86.4 

91.8 

74,0 

17.8 

10 

.621 

.736 

.410 

.326 

S7.6 

94.2 

73.8 

20.4 

11 

.608 

.696 

.404 

.292 

88.5 

96.2 

74.4 

21,8 




|X 






Noon. 

.593 

. .684 

.396 

.288 

89.3 

97.6 

75.6 ! 

22.0 

■ 1 

.572 

.670 

.383 

.287 

89.9 

98.6 

79.8 j 

18.8 

■ 2 i 

.549 > 

.679 

.365 

.314 

89.8 

99.6 

80.0 j 

19.6 

3 

.534 ' 

.649 

.344 

.305 

89.7 

99.4 

80.0 | 

19.4 

4 

.522 

.625 

.325 

.300 

89.1 

99.2 

80.8 1 

18.4 , 

.6 

* .522 

.620 

.335 

.285 

87.8 

97.2 j 

81.6 | 

15.6 

6 

.535 

! .620 

.340 

.280 

85.8 

93.6 1 

81.4 ! 

12.2 

, 7 

.552 

-.639 

.356 

.283 

84.3 

91.0 j 

80.0 i 

11.0 

8 

.571 

.664 

.372 

.292 

83,5 

89.0 ; 

79.4 | 

9.6 

9 

.589 

.681 

.388 

.293 

83.1 

88.0 

79.4 ! 

8.6 

10 

.600 

.686 

: .405 

.281 

82.7 

87.8 

, 78.8 

9.0 

11 

.5,93 

.672 

,399 

,273 

82.5 

S7.8 

79.4 

■ J 

8.4 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb' 
Thermometer Means are derived from the observations made at the several 
hours, during the month. 
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Abstract of the Results of the Eon-rig Meteorological Observations 
taken at the Surveyor General* s Office, Calcutta , 
in the month of June 1867 . 


Hourly Moans, &c. of the Observations and of the Hygrometrical elements 
dependent thereon.-— 0 Continued,) 


Horn*. 

1 

f 

Si 

o 

£ g 

g s 

M £ 

* 

■ 0 > 

& 

| 

'Si : 

-5 

>> 

fi 

Jj 

i3 

1 

Q 

•+- 

o 

Q 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


0 

' 

0 

O 

0 

Inches. 

T. gr. 

T.gr. 


Mid- 









night. 

79.9 

2.5 

78.1 

4.3 

0.943 

10.14 

3.47 

0.87 

i 

79.7 

2.4 

78.0 

4.1 

.940 

.11 

.40 

.88 

2 

79.7 

2.2 

78.2 

3,7 

.946 

.17 

.27 

.89 

3 

79.6 

2.0 

78.2 

3.4 

.946 

.19 

.15 

.90 

4 

79.4 

2.0 

78.0 

3.4 

.940 

.13 

.14 

.90 

5 

79.2 

1.9 

77.9 

3.2 

.937 

.10 

.07 

.90 

6 

79.4 

1.9 

78. 1 

3.2 

.943 

.16 

.08 

.90 

7 

80.0 

2.3 

78.4 

3.9 

.952 

.23 

.35 

.88 

8 

80.8 

3.4 

78.4 

5.8 

.952 

.19 

2.05 

.83 

9 

81.3 

5.1 

77.7 

8.7 

.931 

9.92 

3.14 

.76 

10 

81.5 

6.1 

77.8 

9.8 

.934 

.93 

.59 

.73 

11 

81.9 

6.6 

77.9 

10.6 

.937 

.94 

.94 

.72 

: 

ISToon. 

82.4 

6.9 

78.3 

11.0 

.949 

10.05 

4,16 

.71 

1 

82.6 

7.3 

78.2 

11.7 

.946 

.00 

.46 

.69 

2 

82.5 i 

7.3 

78.1 

11.7 

.943 

9.97 

.45 

.69 

3 j 

82.4 : i 

7.3 ! 

! 78.0 j 

11.7 

.940 

.95 

.42 

.69 

4 

82.0 1 

1 7.1 j 

1 77.7 

11.4 

.931 

:■ .88 j 

.24 

.70 

5 

1 81.6 

6.2 ! 

77.9 

9.9 

.937 

.96 

3.64 

! .73 

6 

81.0 

4.8 1 

77.9 

1 * 8.2 

.937 

10.00 

! 2.95 

.77 

7 

80.2 

4.1 j 

77.3 

7.0 

.919 

9.84 

.44 

.80 

8 

80.2 

3.3 

77.9 

5.6 

.937 

10.04 

1.96 

.84 

9 

80.2 

2.9 

78.2 

4.9 

.946 

.15 

.71 

.86 

10 

80.0 

2.7 

78.1 

4.6 

.943 j 

.12 i 

.60 

.86 

11 
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All the Hygrometrical elements are computed by the Greenwich Constants, 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General*#. Office^ Calcutta } 
hi the month of June 1867. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta , 
in the month of June 1867. 
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Meteorological Observa lions . 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta , 
in the month of June 1867. 

Monthly [Results. 


Inches* 
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On Dwellings, Works of Art, Laws, <feo. of the Karens ; embracing 

Query 50 to Query 76 ; — hy Rev. F. Mason, D. D. Missionary to 

the Karen people* 

[Received 7th January, 1865]. 

The following pages contain the answers to (< Queries respecting 
the human race, addressed to travellers, by a Committee of the 
British Association for the advancement of science, 11 from query 50 to 
query 76 inclusive, furnished at the request of Col. Phayre, and with 
the previous sheets, complete the replies. 

No answer is given to query 73, for obvious reasons. It asks the 
results of missionary labours on the people, and for a scientific associa- 
tion, the answer should he furnished by one who is not a Missionary. 

Dwellings . 

50, The character of the houses the Karens inhabit, varies with 
the character of the cultivation pursued. Among the Red Karens and 
Touixgtlius, where the cultivation is permanent, the same ground 
being cultivated for a succession of years, the houses are comparatively 
permanent. But most of the Karen tribes change their fields annually, 
and move every two or three years to be near their cultivation ; and 
there build temporary houses of bamboos, leaves and rat an. They 
clear a few acres of laud, burn them over near the close of the dry 

* This paper is a continuation of tho answers io queries X — 50, on the same 
subject, published in Journal As, Society, Bengal, 1860# vol, xxxv. pfc.'ii. p. I &c. 

. d ; y 7 18 
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season, the ashes serving as manure ; and when tlie first showers 
fall, they plant their paddy. They do not scatter it over the ground, 
as in the cultivation of lowland paddy, but one walks over the field in 
front with a pointed bamboo, with which he makes holes in the ground, 
afoot or more apart, and another follows dropping a few grains into the 
holes ; and there they leave them for the showers to fill in the earth. 
After the harvest has been gathered, the field lies fallow for several 
years ; while crops are raised in like manner in other localities. 

Each village has its own lands ; and if they are large, in comparison 
with the inhabitants, they are able to cultivate new fields for six or 
seven years ; but if their lands are small, they are ^compelled to come 
back to their former cultivation in three^^^ur years ; but after so 
short a period, the jungle on it is too small to produce any good 
amount of ashes, and the crops are poor. In this way the Karens 
move around their scant domains, like the moon in her orbit, so as to 
present the same phases, after intervals of very few years. 

While each village has its own lands and boundaries, as one, and 
which they call a country, the lands of each village are divided among 
many owners, as in other countries. Land is often bought and sold, 
and in the instances that have fallen under my own observation, the 
price paid has been from two to three rupees per acre. Like other 
communities, there are some too poor to own land, and these are 
allowed, by the landowners, to cultivate at a fixed rate of one rupee 
for every hundred baskets harvested. 

In the north, where wars have been prevalent, the people have 
been necessitated to live close together for mutual protection. The 
Bghais, Mopghas and some other tribes, have usually hut one building 
for a whole village. It is built like a bazar, with a square in the 
middle. There is a walk all around the building, with rooms opening 
into it on each side. Every married couple has a room and a fire-place 
of their own for domestic purposes, while the hall is common property, 
to which women often take their weaving, and men their mats and 
basket-making. y/yy;'; 

All around the hall is a raised platform, on which the young men 
of the village sleep, and where strangers are lodged. The building is 
of bamboo, usually raised some eight or ten feet above the ground, 
yrith rows of pig-sties ranged under the rows of rooms, while the 
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fowls often roost on the beams over the rooms, but sometimes below 
in connection with the pigs. 

Among the southern tribes, each family has commonly a separate 
house, though sometimes several families of relatives occupy the same 
building. These houses are built on one plan. The front is at one 
end, where the ladder, by which they are entered, leads into the hall ; 
which is a verandah, where visitors are received, and where both men 
and women work. The main body of the building consists of one 
room, with a fire-place in the middle that serves to divide it into two 
apartments; in which different members of the family, when large, 
sleep. 

The Pwos of the Tenasserim Provinces have the singular custom 
of always building their houses so as to face to the east, but they 
can give no account of its origin; and it is not observed by the other 
tribes* 

The size of Karen villages varies from ten to one hundred houses Or 
families ; and in some of the Bed Karen villages there are two or 
three hundred families. 

Monuments . 

51 — 52. No monuments of any kind are raised by the Karens, or 
have ever been known to be raised. They prefer that their localities 
should be unknown, and wish to ignore their existence to all the 
outside world. 

Works of Art . 

The Karens are singularly deficient in works of art. In the Tenas- 
serim Provinces, the only works they can exhibit are baskets and mats, 
which are very neat. The mats have various forms woven in them, 
to which they attribute a divine origin. When god was about to die, 
as the legend runs, he called all nations to him to receive his dying 
legacies ; but the Karens being tardy in coming, they arrived only in 
time to see his mats burning, and to note the figures on the Sislies which 
had been woven into them ; and they have made their mats, they say, 
after these patterns ever since. 

Among the Bghais, we find a few that . can work in iron, so as to 
forge their own axes and bills, hoes and spears. On proceeding to 
the Bed Karens, silversmiths are met with who make all the common 
female ornaments, as rings, bangles, ear-knobs, and the like. The 
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Tams, further north, make matchlocks, some of which that I have seen, 
are very well done, and sell for thirty rupees each. They display no 
ingenuity, however, in these works. They are mere imitations of Shan 
articles. While the Karens originate nothing, they show as great a 
capability to imitate, as the Chinese. They can learn anything. 
Boys who never saw a chisel or plane or saw, will readily learn to use 
them, as well as a Chinaman. Men who were called Loo-yaing, u wild 
men,” by the Burmese a few years ago, can now do all the work of a 
printing office, as well and as readily as Europeans with the same 
amount of training. Others can use the chain and the prismatic 
compass in the field, and the plotting scale and protractor, and paint- 
box in the house, and produce unaided a very creditable plan of a piece 
of land, while still others can use the sextant, measure heights and 
distances, take the sun’s meridional altitude, and calculate the latitude, 

Karen women can generally weave, and embroider very prettily ; 
hut there is a tribe or clan in the valley of the Salween, the We- was, 
in which there was not a single woman of the whole tribe, when the 
missionaries went first among them, that knew how to weave. They 
buy all their clothes from the neighbouring tribes, and have no 
peculiar dress of their own. 

The Karens have a few musical instruments of their own manufac- 
ture, hut they are quite rude. They make pipes or whistles out of 
bamboos ; and bugles out of buffaloes’ horns, or the horns of the antelope. 
They have also harps, guitars, jews’-harps, and a kind of dulcimer. 

They are remarkably fond of the sounds of gongs, and kyee-zees, 
a taste they have in common with the Shans and Chinese. The Kyee- 
zee is little known, hut it may be described as a large gong, with a 
cylinder a little less than its own circumference attached to one side ; 
or it may be viewed as a hell-metal drum, with one end open. It is 
struck like a gong, and gives forth a sound like a gong, hut not so 
shrill. They are manufactured by the Shans, and have ornamental 
circles and bands with representations of birds and fish ; and on the 
outer circle are four raised frogs, as the figure of the cat sometimes 
surmounted the ancient sistrura. Whether the sound of the instru- 
ment is intended to emulate the voice of the frog or not, must he 
left to conjecture, for no one can give any reason for the frog being 
there, 
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The Karens attach a fabulous value to these instruments, and often 
pay absurd prices for those that have good tones. They have dis- 
tinctive names for ten different kinds, which they pretend to distinguish 
by the sound, the poorest of which sells for one hundred rupees, and 
the best for a thousand. Besides these, there are several inferior kinds 
with prices varying from thirty to one hundred rupees. When a good 
kyee-zee is struck, the Karens say the music softens the heart, and the 
women weep for the friends they have lost, or from whom they are 
separated. 

The possession of kyee-zees is what constitutes a rich Karen. No 
one is considered rich without them, whatever may be his other pos- 
sessions. Every one who has money, endeavours to turn it into kyee- 
zees, and a village that has many of them is the envy of other villages, 
and is often the cause of wars to obtain possession of them. 

Domestic Animals. 

54. The only quadrupeds, entitled to be considered domestic animals 
among the Karens, are hogs and dogs. The hog is the small Chinese 
variety, and is very extensively raised, both for food and for sale. It 
is used in all their offerings as most acceptable to the unseen spirits ; 
and no idea of uncleanness is attached to it, any more than to the ox, 
the buffalo, or the goat. They are exclusively in charge of the women, 
and each hog distinguishes the voice of his mistress, though a dozen 
be calling at the same time, with unerring accuracy, and runs to her 
with greatest alacrity for the food he expects at her hands, 

A few solitary oxen and buffaloes are occasionally seen, purchased 
from the Shans or Burmese, but they cannot be regarded as Karen 
domestic animals, any more than the elephant which is met with here 
and there. The Pakus and Mannepghas raise a few goats, and the 
Bed Karens ponies, as well as oxen quite extensively ; but these are 
local and exceptinal. 

Dogs are found everywhere, and are eaten by the Bghais as readily 
as by the Chinese, but not by the southern Karen tribes. The pariah 
is the most common variety, but the Karens raise also a small dog 
allied to the smooth- haired terrier, which they use for hunting. It is 
not abundant, but is highly valued, the price of a good one being 
equal to that of an ordinary pony or buffalo. Deer, it is said, are so 
afraid of them, that they lose strength when they find one of these 
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dogs after them, and become an easy prey to the hunter. When they 
start anything, they go yelping after it all day, so that a Karen has 
only to follow on, and he is sure of his game in the end. They will 
follow a large snake that the Karens eat, as readily as a deer, but they 
will not attack it. Tiger cats, palm cats, and civet cats they attack 
and kill. They fear nothing, excepting tigers and leopards. If they 
come on a tiger’s track, they mn back. 

Cats are not domesticated by the Karens, for they say, “We cannot 
eat them, while they devour the rats we wish to eat ourselves.” 

Fowls are raised almost universally. Most of them appear to be 
the common domestic fowl, but a few are the Burmese domestic race 
of the wild jungle fowl ; and a few are met, in the southern districts, 
with the membrane that covers the hones black, or nearly so, Gallus 
Mono , Teram. It is not found among the northern Karens. 

Government. 

55—56. The government of the Karens may be compared to that of 
the American Indians at present, or to that of the Scottish clans in the 
days of Iiob Boy. As a whole, they are ungoverned and ungovernable. 
The Palms are the hereditary enemies of the Pwos, the Bghais of the 
Pakus, the Gaikhos of the Bghais, and the Bed Karens of all. Then 
there is not a village, perhaps, without an unsettled feud with some 
other village. Their districts are ill-defined, and they quarrel and 
fight, like civilized people, over a few roods of land. 

If a man is devoured by a tiger, while on a journey, the price of 
his life is demanded by his relatives of his companion who invited him 
to take the journey, and they constitute themselves both judge, 
jury, and executive. Should any one innocently introduce small-pox, 
or cholera, or be supposed to introduce it, or any other disease into a 
village, all the deaths are charged to him ; and if he has not property 
to pay, the debt remains for his children or grandchildren to liquidate. 

Each village, with its scant domain, is an independent state, and 
every chief a prince ; hut now and then, a little Napoleon arises, who 
subdues a kingdom to himself, and builds up an empire. The dynas- 
ties, however, last only with the controlling mind. 

Before the country was occupied by the English, Lai-quai, a Bglial 
chief, ruled all the Bghais, and Gaikhos north of Toungoo. He waged 
war at will with his subjects on the neighbouring tribes j and by 
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furnisliiiig tlie zenanas of the Burmese governors with comely Karen 
girls, whom he kidnapped, the chieftainship of the Burmese district on 
the plains was given him, and he reigned a king. He died, and his 
empire died with him. 

Twenty-five years ago, I found some ten thousand Karens in the 
valley of the Yuneselon, under the rule of a great chief, called La-kee, 
At his death none of his sons or sons-in-law could keep the kingdom 
from falling to pieces, or prevent its crystallizing into the same ele- 
ments in which La-kee found it. 

In many districts the chieftainship is considered hereditary, but in 
more it is elective ; as much as the chief of the executive is in 
America. The people select the man that pleases them best for chief, 
no matter what his antecedents may have been ; and if after a trial, 
he does not please them, they elect -another.* In this way divisions 
sometimes occur, one part of a village adhering to one chief, and 
another part to another chief, and they perhaps settle the question by 
a fight. V 

In many villages that do not pay taxes or tribute, there are no 
regularly constituted chiefs. The man with the most property, and 
the largest family possessing the power without the name. 

57—59. There are no divisions of caste among the Karens, and 
though found in many tribes and clans, the division seems to have 
arisen from, the original separation of families, and communities. 

Laws . 

60. Although there are no written forms of law among the Karens, 
yet there is in fact a code of laws preserved in the traditionary 
commands of the elders that meets all the relations of man to man. 
The elders are the depositories of the laws, both moral and political, 
both civil and criminal, and they give them as they receive them, 
and as they have been brought down from past generations. Every 
village has its elders, who are expected to teach the young people 
to do good and to avoid evil. A village without an elder well stored 
•with traditionary instruction would be regarded like a parish in 
England without a clergyman. To indicate their usefulness, the 
Karens use this saying : “ Where there is no smith, the axes are 

soft ; where there is no cock, the rooms are still. 55 That is, the 


182 Dwellings, ivories of art, laws, &g. of the Karens , [No. 8, 

cider gives efficiency to the people, as the smith does to their axes ; 
and excites them to action, as the cock by crowing arouses the sleepers 
to their work. 

The following lectures are from the lips of Bghai elders. Others 
might not use precisely the same language, but all would convey the 
same ideas. 

Famines . — Children and grandchildren, you are children. You 
do not know, and have never yet seen difficulties and trouble. 
But I am old, difficulties I have seen, troubles I have found, 
I have been in scarcity and famine. Great waters I have met, 
and mastered ; great fires, 1 have contended with, and overcome. 
Momentous feuds I have known ; with mighty wars I have been 
acquainted, I am familiar with heat, and I am familiar with rain. I 
have seen irruptions of rats destroy the crops ; I have seen the Takings 
and Burmans overrun the country. I have known famines, when the 
people had to dig deep to obtain poisonous wild yams ; and I have 
seen them die with exhaustion at the diggings. I have known the 
famine so severe that a man has deceived his associate, and given him 
a meal of rice and curry, but no sooner had he done eating it, than he 
seized him as a thief, declaring that he had stolen the food, and then 
sold him into slavery for the theft. I have known a kyee-zee sold for 
a sheaf of paddy, and a basket of paddy for a basket of money. 

Industry . — Children and grandchildren, do not be lazy, work hard. 
If you work hard, you will obtain paddy, you will obtain rice ; and 
you can sell it, and obtain money, and what you have to spare, you 
can take care of ; and when times of scarcity and famine come, you 
can bring out your stores of paddy, and eat and be satisfied, and have 
enough for your children and grandchildren. 

If you are lazy, you will have no paddy, you will have no agreeable 
food, and you will have nothing with which to buy. When the famine 
is unendurable, you will steal to eat; and you will then be sold into 
slavery ; or if you do not steal, you will die. 

Observe what I say to you, work and labour with cheerfulness and 
gladness. Grasp the helve of the cleaver firmly, hold it with a strong 
grip. Expose yourselves to the heat of the sun, and to the pouring 
rains, and the fierce winds. Bend down your backs, hold firmly the 
hoe, and live among the weeds. What you do, do thoroughly, 
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completely. We love happiness ; and our greatest happiness is to clear 

our fields and to build our houses. 

»■ 

I tell you truly, every thing is in the earth. Therefore Isay to 
you, bend down your backs, grasp the hoe, hoe deep, weed clean ; 
and you will obtain eatables. Then, in times of scarcity and famine 
you will be able to purchase kyee-zees. Grasp the axe firmly, and clear 
a wide field ; and you will obtain abundance of paddy. Then when 
times of scarcity and famine come, you will be able to buy buffaloes, 
and they will be the gains of your labour, the work of your hands. 

If you want to obtain gongs, weed and make it all clean around 
your paddy. Then when times of scarcity and famine come, you will 
he ‘able to purchase gongs \ and they will be the gains of your labour, 
the work of your hands. 

If you want to obtain silver, plant your fields industriously, and 
when the rains come, your paddy will spring up abundantly,, and you 
will have good crops. Then you will be able to procure silver, and 
it will be the gains of your labour, the work of your hands. 

If you want to obtain hogs and fowls, take cotton and make clothes. 
Then you will be able to procure hogs and fowls,* and they will 
he the gains of your labour, the work of your hands. 

If you want handsome clothes, spin thread diligently, put in the 
woof and the warp, and weave. Then you will obtain clothes, and 
they will be the gains of your labour, the work of your hands. 

All things are in the earth, and every one who will work hard, 
will obtajn them*, and he will have eatables and drinkables, and will 
become rich, and will have in abundance. When he dies, he will 
leave his property to his children and grandchildren, and they 
will enjoy it. It will not be like those who obtain property by 
reprisals and forays. That is ill-gotten wealth, and is accompanied 
by hatred aad malice ; and their children never enjoy it. It goes to 
to their enemies. / 1:; 

Children and grandchildren, work hard, put forth every exertion, 
and you will obtain everything by the labour of your own hands. 

Indolence . — Therefore I say to you concerning the indolent. Lazy 
people do not like to expose their bodies to the sun, or rain, so their 
skin and .flesh are comfortable, and do not suffer Iflso the skin and 
* That is by selling the clothes. 
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flesh of the industrious ; hut though their skin and flesh are comfort- 
able, their stomachs and mouths are often very uncomfortable. Some- 
times the mouth of the lazy man eats, and his stomach is satisfied ; 
but often his mouth finds nothing to eat, and his stomach is in great 
distress ; and this is because he does not work with his hands. Children 
and grandchildren, do not become imitators of people like these. 

Help the poor.- — Children and grandchildren, work, every one of 
you, and be prepared for a time of famine. Then, when a time of 
scarcity or famine comes, let not the rich, and those who have all 
the rice and paddy, reject the poor who have nothing ; that you may 
not lose your honour, and be abused ; but that you may be honoured 
and respected. When hard times come and there is famine in your 
midst, let the wealthy help those who have nothing with which to 
buy, and cannot borrow. 

Widows and Orphans . — Children and grandchildren, do not forsake 
the widows and orphans. You must take care of the widows and 
orphans, you must look after those who have nothing, all that can 
neither buy nor borrow ; that the poor, the widows and the orphans 
may not die of hunger nor become slaves. Then it will be noised 
abroad in other lands, that on your streams, in your land there are 
many wealthy men, and many elders ; and that they take care of the 
poor, and the widows and the orphans, and that there none die of 
hunger, or become slaves among them. When you are thus praised, 
none will dare to speak evil of you ] and you will become powerful, 
and be honoured. * * , 

But if you do not work, you will have nothing and come to shame 
because you have nothing. And if you have property, but do not 
look after each other ; if you are covetous, and do not give compas- 
sionately, you will come to shame on that account. 

1 When famine comes among you, if you do not look after the poor, 
and the widows and the orphans ; if you do not take care of those 
who have nothing, they will die of hunger or become slaves. Then 
the inhabitants of other countries will hear and say : u We hear that 
in that country the poor, and the widows and the orphans become 
slaves, or die of s^rvation” Then the inhabitants of other countries 
will abuse you, and speak evil of you and say, a The people of that 
land are all the children of poverty. There are no rich men among 
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them ; or if there be one, he is a covetous fellow, and does not take 
care of his people; and he leaves them to die, or become .slaves.’ * 
After you get such a bad character as this, should you become exceed- 
ingly wealthy, and exalt yourselves, and set yourselves up for this and 
that, the people of other lands will not believe you, will not fear you, 
will not regard you at all. 

Love. — Children and grandchildren, love one another. Do not 
quarrel, do not find fault with each other. When we are in the 
village we are separate people, but when we go together to clear the 
fields, we are brethren ; and if one is taken sick on the road, or in 
the jungle, we must take care of him ; we must look after each other. 
When we cut fields together, we are brethren, and if one is sick, all 
are sick ; if one dies, all die, and we must carry his body back to his 
house, and lay it in the hall, that his brethren may see, and his 
children may see, and his wife may see that he is dead. 

Love peace . — Children and grandchildren, love peace, and you will 
live in peace, and live to be old. He who loves peace, his house will 
be established, and it will be permanent. He will sleep in peace and 
have agreeable food to eat. He who walks in peace, will enjoy 
peace. He will have associates, he will have friends. His daughters 
will demean themselves with propriety, and his sons will live happily. 
He will have no adversaries, he will have no enemies. The lovers of 
peace will live long and be prosperous. 

Evil doers . — The evildoer has no friends ; he has no houses, no 
fields ; but he has adversaries and enemies. His daughters will be- 
come slaves, his sons servants. His wife will become the wife of 
another, and his kyee-zees and gongs will be all expended. His 
kyee-zees will become the kyee-zees of others ; his money the money 
of others. His land will be destroyed, and his country will come to 
destruction. 

Children and grandchildren, take no pleasure in them. Evildoers do 
not live to be old. Their ways go up quickly to old age and death. 

Duty to Parents. — Children and grandchildren, he who does not 
love his father and mother, will suffer for his sin. When he was 
small, his mother gave him the milk of her breast to drink, and she 
bore him about, and carried him pick-a-pack, and cleaned him when 
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he was dirty ; and when he cried, his mother sympathised with him, 
and did not laugh at him. Great are the sufferings that his mother 
endured for him while he was an infant. 

Therefore, when a man is grown up, he must take care of his 
mother ; if he does not take care of his mother, if he does not fur- 
nish her food and drink, he will suffer for his sin. He will he 
afflicted, and become poor. 

Your father left your mother in the house to watch you, and he 
went out and worked hard for you and your mother, that you might 
have food and grow, and that your mother might have leisure to 
watch you. If your mother had not had food provided for her, she 
would have had to leave you in the house, and you might have fallen 
out of it and been killed. In order therefore that your mother might 
take care of you, your father went out to work, and endured burning 
heat, and bore the drenching rain. 

Therefore, children and grandchildren, when you grow up, you 
must take care of your father, and provide him with food and drink. 
He that does not take care of his father, will suffer for his sin. When 
the God of heaven and earth looks down upon him, he will punish 
him for his sin, and he will become poor and wretched. If he works, 
he will not succeed in obtaining anything, and he will become sickly 
weak, and helpless. 

JEEwnility . — Children and grandchildren, he who does not humble 
himself, but exalts himself, and regards his relatives as nobody, and 
makes forays and extorts from his brethren without cause, and does as 
he likes, and is proud, and beats others for nothing, he will not live 
to old age, he will die young. 

Because he acts proudly, and extorts from his brethren without cause, 
the God of heaven and earth will look down upon him, and will say, 
fC This man has done thee no evil, thou oughtest not to have done 
■ evil to him*” Then the man that exalted himself, and did the evil, 
will suffer punishment for his sin, and he will become poor and 
wretched. If he has kyee-zees, he will lose them, if he has money, 

- he will not enjoy it ; and though he should have sons and daughters, 
they will not live to help him. They will die without apparent 
cause, and he will be left wretched and childless alone, unhappy, un- 
able to work, and without means to purchase anything, 
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Swearing . — Children and grandchildren, by no means curse each 
other. If there be cause for it, swear, but unless your brethren make 
trouble in your hearts, do not curse and swear causelessly. For I say 
to you, if your brethren make trouble in your hearts, and you curse 
them, and imprecate evil on them, the curse will really come upon 
them. Because they did evil, the evil curse will come upon them. 

But if people do not make trouble in our hearts, do not curse them 
causelessly. For when you curse each other without cause, your 
curses go from one place to another to see to whom they belong, and 
when they find no owner, the Lord of the lands and the waters, 
the God of heaven and earth, is displeased ; and he says to the curse, 
“ There is no reason why thou shouldest hit this man ; he has done 
no evil, go hack to the man that sent tliee. ,?# Then the curse returns 
to the man who sent it, and enters into his Tboiled rice, and into his 
water, and under his finger nails, and he eats it ; and it hits the 
man who sent it, and he dies. 

Children and grandchildren, this is assuredly true. Anciently 
there was a man who had lien children, and he cursed one of his 
brethren, who had done him no injury ; hut the curse did the man no 
harm, and he did not die. Then the curse returned to the man who 
sent it, and all his ten children died. Not a single one survived. 
Then the man repented, because his children died, and he said ; 
M Hereafter, may I never curse more. That man did me no wrong, 
I cursed him without reason. There was no cause for it, so the curse 
returned and came upon my children ; and all my ten children have 
died. The God of heaven and earth, the Lord of the lands and the 
waters, has killed them, that we may not curse people causelessly. 7 * 

Covetousness. — Children and grandchildren, do not covet the money, 
do not covet the kyee-zees of others. Covet not the oxen and 
buffaloes of your brethren. These things are at your own hands, if 
you will be careful and work hard. 

Partiality . — Children and grandchildren, do not act partially ; do 
not have regard for one more than another. 

BacJcbiting. — Children and grandchildren, do not backbite, do not 
abuse people who are not present. 


# “ The curse causeless shall not come. 77 — Prov, xxvi. 3. 
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Hatred. — Children and grandchildren, do not hate each other, do 
not give way to hatred. 

Exacting Fines. — -Children and grandchildren, do not require fines 
for trespass, for breaking your arbitrary rules or regulations. Though 
others make you pay fines for trespass, do not you make them pay 
you for trespasses in return. 

Falsehood. — Children and grandchildren, do not testify to words 
which are false. In buying and selling do not use deception. Bo 
not defraud, do not be dishonest in your transactions. 

Quarrelling. — Children and grandchildren, do not do evil to each 
other, do not strike and beat each other, do not rage against each 
other, Bo not extort from each other. Bo not push each other 
down. Be careful. Bo not pull each other’s hair, do not slap each 
other’s cheeks. These things are wrong in the sight of the God of 
heaven and earth. Cultivate adjoining fields, build neighbouring 
houses. When you eat rice together, do not boast against each 
other ; when you drink whisky together, do not strike each other. 
The former elders said, u Sleeping together is warmth, eating 
together is sweet, travelling together is pleasant.” 

Oppression. — Children and grandchildren, why is it that one and 
another suffer so exceedingly as they do ? It is because he exalted 
himself at first, and said : u I am a man, and my hands are strong.” 
And he sold into slavery the widow and the orphan, and regarded his 
relation as nobody. And he extorted money from others, and treated 
others outrageously ; so when he became old, and his strength failed 
him, his enemies rose up that he had wronged, and retorted on him, 
and he suffers for his sins. He did evil, and his evil returns upon 
him ; and he grieves, and weeps, and suffers anguish ; and when he 
dies he has no one to bury him. and his body remains in the field, 
and the birds devour it. 

Theft. — Children and grandchildren, do not steal. Those who 
steal or destroy, defraud or act dishonestly, their deeds are by no 
means secret. Though the doers say nothing, though their mouths 
do not speak ; their deeds will become manifest in the ordeal by 
water, and the ordeal of ascending trees. You will be beaten in 
remaining tinder water, you will be beaten in ascending trees. You 
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will dive into the water, and come up to tlie surface quickly ; you will 
ascend trees and fall down. It happens so, because you have stolen, 
and destroyed, and dealt fraudulently, and have displeased the God 
of heaven and earth. The God of heaven and earth sees, the Lord of 
mountains and hills sees, Thie-lcho Shukha sees. 

Children and grandchildren, if you are hungry, bend down your 
bacjps, and weed hard. If you want fish, take your hand-net and go 
fishing. If you want rats, set traps for them ; and if you want to 
eat beef, deer and stags are abundant in the jungles, and they are to 
be had without price. They have no owners, no one claims to have 
nurtured and fed them. Big deep pits in their paths, that they may 
fall into them ; and set nooses, by which they may be noosed and 
sprung up in the air. Feed yourselves and families in this way. 
Borrow not, go not into debt. By no means leave debts for your 
children to pay after your death. 

Every one that does not work hard with his hands, when he steals 
or borrows laughs ; but when he is required to pay, and has nothing ; 
then he weeps. And every one when he steals, and his deeds are hidden, 
puts himself forward as an honest man, and is bold and laughs ; but 
when his true character becomes manifest, and he is required to pay, 
all abuse him and speak evil of him, and call him a robber ; and his 
honor is destroyed, and he becomes exceedingly ashamed. No one 
will believe his professions of honesty afterwards. They will say to 
him ; “ Once honest, ten times honest ; once a thief, ten times a thief.” 

Forays . — Children and grandchildren, do not make yourselves 
wretched by making forays, and taking the property of your brethren 
for nothing. It is wrong for you to take forcibly the possessions of 
your brethren. It will be lost in like manner, and your children will 
not enjoy it. Bo not engage in forays ; do not make reprisals for in- 
juries received. Those who make forays make enemies who will 
never forget them, and the ground around their houses will never be 
smooth, but will be tilled with caltrops* and arrow heads. They 

# Not precisely caltrops, but pointed bamboos, a few inches high set firmly 
in the ground, at an angle of about 45°, to pierce the foot of an enemy while 
running to or from tlie house. They are rather formidable weapons in their 
way. I have seen a man's foot with a hole quite through, made by one that 
caught him on the top of his foot while running awa) , 
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will not be able to sleep, and they will be unhappy while awake. If 
they obtain kyee-zees or money, they will not use them themselves. 
If they raise hogs or catch wild fowls, they will not eat them them- 
selves. Their enemies will possess them, and eat them without labour, 
and they themselves will come to abject wretchedness. 

Killing . — Children and grandchildren, do not kill each other cause- 
lessly. Man is not like a beast. Man has a Lord and Master ;^he 
is not like the wild animals. We are the children of Thie-kho, the 
children of Shu-kha ; we are the children of Shie-oo, the children of 
Yu-wa, and our God created us. Therefore do not kill each other. 

The man who kills his brother without reason, who is not angry 
with him nor hates him ; that man will be killed without cause in 
like manner. 

When a man kills his brother, Thie-kho Shukha sees it, the God of 
heaven and earth sees it ; and Thie-kho Shukha, and the God of 
heaven and earth look with compassion, and the tears flow from his 
eyes, and he says to the murderer : u Thou hast killed this man and 
he did thee no harm. Thou onghtest not to have killed him, and thou 
wilt be killed in return.” 

Therefore, he who kills will be given up by the Lord of the lands 
and the waters into the hands of his enemies, and they will kill him. 
He will not escape death. Be warned, those who kill, death takes 
note of them. They will come to want and distress, and be helpless. 
“When night comes, they will long for the day ; and when day comes 
they will long for the night. They will grieve, and take their full 
of grief ; they will weep, and take their full of weeping; and their 
end will be death. When they die, they will have no children, and 
there will be none to bury them. Their bodies will be left naked in 
the fields, and the vultures will devour them. These things I have 
seen with my own eyes, I l&ow them from my own heart ; and they 
have often happened among us. 

Adultery and Fornication . — Children and grandchildren, do not com- 
mit adultery or fornication. If you wish for a wife or husband, take 
one in an upright way with a marriage feast. Do not act covertly. 
If you commit fornication, your daughters will die, and your sons will 
not live ; and the country will be defiled and destroyed on your 
account. 
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When you commit adultery or fornication, or have illegitimate 
children, it is displeasing to Thie-kho Shu-kha, It is displeasing to the 
God of heaven and earth. Then the rains do not come at the proper 
time, and the dry season is irregular. The crops are bad, and the 
hunter is unsuccessful y and your vegetables do not come up ; because 
you commit fornication and adultery. 

You are poor and become slaves because you do that which dis- 
pleases the God of heaven and earth. This he makes known to you 
by bringing on you troubles and difficulties, in order that you may 
not do evil. Children and grandchildren, be careful. 

Suicide . — There is no command against suicide. It is very common 
where Christianity has not been introduced, and the Karens seem to 
see little or no guilt in it. It is regarded as an act of cowardice, and 
the suicide is not awarded an honorable burial ; but we are nowhere 
told that it is displeasing to the God of heaven -and earth. 

It is singular that hanging is almost the exclusive way by which 
Karens commit suicide, while poisoning is the most favourite mode 
with the Burmese. 

If a man has some incurable or painful disease, he says in a matter* 
of-fact way, that he will hang himself ; and does as he says. If a 
girl’s parents compel her to marry the man she does not love, she 
hangs herself. Wives sometimes hang themselves through jealousy, 
sometimes because they quarrel with their husbands, and sometimes 
out of mere chagrin, because they are subjected to depreciating com- 
parisons. It is a favourite threat with a wife or daughter, when not 
allowed to have her own way, that she will hang herself. 

One of Mrs. Mason’s Paku pupils went and taught school in a 
Bghai village, where she was very popular. The village preacher 
observing his wife at her toilet one day, remarked jocosely ; “You 
need not rub your face so much, for you cannot make yourself look as 
handsome as the Paku girl.” She said nothing, but immediately 
rose up, and went and hanged herself. 

A young,man in my employ recollects twenty-five persons who have 
hung themselves within the last fifteen years, in the circle of villages 
with which he Is acquainted, eleven within ten years. Of the whole 
number, ten were men and fifteen women. 
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Criminal Law . — The general principle of criminal law, which the 
Karens recognise as just, is exactly the same as the Mosaic. An eye 
for an eye, and a tooth for a tooth. The elders said, “ If made blind, 
take out an eye in return ; if the ear is cut off, cut off an ear in 
return ; if an arm is broken, break an arm in return,” 

The elders do not, however, recommend the exaction of these terms. 
They say again : “ In order that we may not subject ourselves to 
fines and punishment, we must allow others to treat us as they choose. 
We must humble ourselves ; we must not retaliate. If we are struck, 
we ought not to strike again. If one grasps the head, grasp the 
floor ; if one slaps the face, slap the floor. If we are made blind, we 
must not make blind in return ; if our ears are cut off, we must not 
cut off the ear in return. The long is before, the short is behind.* 
Roving peace, gives a wide place ; loving evil, gives a narrow space. 
It is difficult to obtain happiness, easy to get evil. If we want evil, 
it is at hand before all the water has run out of a vessel that has been 
upset.” 

Law of Inheritance. — The father wills his property to his children ; 
and it is the custom to share it nearly equally among them ; but 
always giving the eldest son the largest share, and sometimes giving 
a little more to the youngest than to those between. Nothing is 
given to the widow, but she is entitled to the use of the property till 
her death. 

When a Karen of property made his will, before letters were intro- 
duced, he killed an ox, or a buffalo, and made a feast at which every 
inhabitant of the village was invited to attend. At the feast, he 
declared his wishes, as to the disposal of his property ; and prayed 
that the disposition lie had made, might be carried out after his death. 

, The mother has no property of her own. If she brought propet ty 
at her marriage, it became her husband's ; but at her husband’s death, 
she takes his place, the Karens say, and the property is hers to use 
till her death ; after which, it goes to the children, according to the 
will of the father. She has no power to make any other disposition 
of it. > - ; 

^ In the event of a second marriage, the children of a mature age 
take possession of the property their father left them. The second 
— * Tliat is, the future is long, the past is short. 
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husband is not allowed to appropriate to himself any part of the 
property of the first husband ; nor can the children of the second 
marriage share in it, though in the case of minors it may remain in 
the mother’s hands. 

61. Lawgiver. — No tradition of any legislator, or lawgiver has 
been found. The Karens ascribe all their laws, and instructions, to the 
elders of preceding generations, and have no idea of any period when 
they did not exist. 

62. Change of Laws . — The Karens never make any alterations in 
their laws, or regulations, for the government of their country. They 
seem to think that everything of the kind has come down to them 
from the ancients in a state of perfection, requiring neither addition 
nor alteration. 

63. Observance of their laivs . — In respect to the observance of 
their laws, or the instructions of their elders, very little can be said 
in favour of those who have not come under the influence of Christiani- 
ty ; and many that worship with Christians are Christians in name 
only. 

The truth can be obtained from a Karen much readier than from a 
Burman, because he is much less artful ; not that he has any more 
regard for the commands of the elders than the Burman has for the 
commands of Gaudamaa. I have never yet met with a Karen, in the 
church or out of it, that when he had committed a wrong, would not 
tell a falsehood to cover it. They have no regard to their engagements 
or promises. What a Karen says he will not do to-day ; under a change 
of circumstances, he will do to-morrow, and seem to think it all right. 
He has changed his mind, he says, and that is sufficient. 

They have no idea of suffering for truth and righteousness. If their 
leaders or associates do what is confessedly wrong ; they think it quite 
excusable to go with the multitude. They join themselves to forays, 
in which they are not concerned, and think they do no wrong, 
however unjust the attack, because they were hired by others, with 
whom, they deem, the guilt of their robbery or murder rests. 

Theft among themselves is usually discovered and severely punished, 
so the people are ordinarily honest ; hut they have no conscience 
about abstracting small articles when they are not likely to be 
discovered, 
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They are exceedingly vindictive, and demand heavy damages from 
those who have injured them ; and are most implacable enemies. The 
dying charge of a father to his sons, is often for them to avenge his 
wrongs, real or imaginary, and should they be unable to do so, to 
transmit the charge to their posterity. A Gaikho chief was put in 
jail, and I visited him. He was very humble, and promised every 
thing to get out. I interceded for him and he was released. He was 
treated by our Karens with all possible kindness, the few days he 
staid with them. He soon after died in the jungles, and his last 
words to his family were, that they should avenge his death on the 
party that had caused his apprehension. 

Natural affection too is weak among them. It is no uncommon 
thing for a man to curse and strike his mother ; and children, not- 
withstanding the instructions of the elders, take very little care of 
their parents. I have stood over an old woman dying alone in a 
miserable shed, and tried in vain to induce her children and grand- 
children, close by to come to her help. 

The Gho-kho, a Bghai clan, it is said by those who know them, 
often sell their relations into slavery. If a child is sickly, and the 
parents think it will not live to advantage, they sell it off, when 
occasions offer, to strangers. They say among themselves ; “ This 
child will never grow up and become our posterity. It is continually 
sick, and will never be able to do any thing for us. We lmd better 
sell it, and then we shall get its price to eat.” In seasons of scarcity, 
they frequently sell their orphan nephews, and nieces to obtain paddy. 
Occasionally, when a mother gives annoyance to her children by 
reproving them ; one will say : u My mother talks excessively. I shall 
not he happy till she dies. I will sell her, though I do not get 
more than a gong or five rupees for her.” And he sells her. If an 
uncle dies, they often sell the widow ; and if a brother dies, they 
demand ten rupees, of the widow as the price of her husband, their 
brother ; and if she has not the means to pay, she is sold into slavery. 
So also, if a married woman dies, her relatives demand a large price 
of her husband, which he must either pay or become a slave or fight • 
and if he has no money, lie usually chooses the last alternative. 

64 — 67. Administration of the Laws. — It is instructive to see how 
different the same -act looks when viewed from different stand-points. 
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The forays of the wild Karens appear to civilized people little "better 
than unqualified robbery and murder ; but a Karen looks upon them 
much as Europeans do suits at law, and the execution of judgments 
by the sheriff. 

If a Karen 'is defrauded of his money by dishonest debtors* there 
are no courts of law to which he can appeal for justice ; so he calls 
on his friends, to go and seize the debtor, and make him pay the 
debt with interest, or sell him into slavery. Forays of this kind for 
debts are called small cause actions, and correspond to what we 
denominate civil suits. 

If a man is killed, there is no authority to which a Karen can go, 
to have the homicide brought to justice. Every family is expected to 
avenge its own wrongs. Perhaps a man has been mortally wounded in 
an attack, or quarrel, and he calls his son and says to him ; “ I have 
been speared and shot without cause, I am very sick. Should I die, 
get my value, obtain my price. If you can get the living, take the 
living ; if you can get the dead take the dead.” After this charge, 
a son deems it his sacred duty to avenge the death of his father, 
whenever a favourable opportunity occurs. These are called great 
cause actions, and correspond to criminal suits. 

In all cases, it is not the custom for the man who occupies the 
position of plaintiff to go to the foray himself. He employs others, 
and stays at home to compensate those that go ; because in the event 
of his death, there would he no one to pay them their wages, or avenge 
their deaths, should they fall in the attack. Thus a Karen always 
thinks himself right in taking the law into his own hands ; for it is 
the custom of the country, which has the effect of law. He is never 
interfered with, unless lie is guilty of some act contrary to Karen ideas 
of propriety, when the elders and the villagers interfere and exercise 
a check upon him. 

Civil Suit . — When a Karen has been repeatedly to one that owes 
him money, without obtaining it, and has perhaps been treated un- 
civilly, he calls out the posse co?nztatus } so far as his friends constitute 
the comitatus , and when a favourable opportunity occurs, they go and 
seize the debtor in his house or field and bring him off ; sometimes 
taking along one or two of his family or friends. 

When the debtor is set down bound before his creditor, the creditor 
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will say to liim ; “ I have no feud, with thee. On the contrary I 
compassionate thee. But thou borrowedst money of me, thou bor- 
rowedst kyee-zees of me. The money was in my wallet, and I took 
it out and gave it to thee ; my kyee-zee was in my room, and I tied 
a string to it, and slung it on thy head, and caused thee to back it 
away. Therefore I went and asked thee for the return of my money ; 
I went and requested thee the price of the kyee-zee. But thou 
wouldst not pay me ; thou wert abusive to me ; thou stirredst up 
strife. Thy language was contentious ; thy words were not peaceable. 
Thou didst not give me food to eat ; thou didst not give me water to 
drink. Thou wast angry with me, thou didst hate me. I went after 
thee, and returned hungry and thirsty. I ascended mountains, and 
descended into valleys ; I suffered from heat, and I suffered from cold. 
Thou didst not repay me my money, thou didst not pay me for my 
kyee-zee. Many years have now elapsed, many months have past 
over. So now I have commenced an action against thee ; now I have 
made an attack on thee. Thou didst borrow one kyee-zee of me ; 
now thou must pay me two. Thou didst borrow one share of me, 
now thou must pay me two. Thou didst borrow one hundred rupees 
of me, now thou must repay me two hundred. If thou dost not 
pay me, I will sell thee to repay me for my money, to pay me for 
my kyee-zee. And when I sell thee, I shall do that which is right 
and proper.” 

Criminal suit . — Men are not unfrequently killed in drunken broils ; 
but such cases are not allowed by Karen custom to be a cause of action. 
No price can be demanded for persons who lose their lives in such 
circumstances. It is argued there was no malice, no intention to 
kill; and the person who died was perhaps as much to blame as the 
man who killed him; and people are not jvell responsible for what 
they do in a state of intoxication. 

But when a man has had a near relative killed in a foray, it is 
deemed right that he should have blood for blood, and his friends and 
others whom he loves, stand ready to avenge him when called upon, 
and they go and make reprisals. 

Theft — When . a thief is discovered, if it be his first act, and he 
promises to he honest for the future, he is allowed to go free on 
restoration of the. stolen property. But if he be an habitual thief, 
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he is sold off into slavery among strangers, so that the village 
may have no more trouble with him. 

When a man is suspected of theft, and there is no positive evidence 
to sustain the charge; if he denies it, recourse is usually had to the 
water ordeal. ’ -V' - ■ . 

The accused says to the man who brings the charge. a We will 
decide this matter ourselves by diving under water. If thou beatest 
me, by remaining under water longer than I do ; if I have kyee-zees, 
I will give them unto thee ; if I have slaves, I will give them to thee. 
If I do not give thee the kyee-zees or slaves, take my body and rip it 
open, take my head and cut it off. Split me in two from head to 
foot, and cut me in tw r o across.” 

Then the man who makes the charge rises up, and replies : a Thou 
sayest thou art honest, thou art upright. If I have charged thee 
falsely, and if I do not beat thee, in remaining longest under water, 
take my wife and live with her, take my kyee-zee and carry it away, 
split me in tw r o and cut off my head.” 

Then in the presence of the friends of each party they go down 
into the water ; and a person puts a board over the beads of tbe two 
men as they stand together, and puts down the heads of both into 
the water at the same instant. The man that comes up first to the 
surface, is regarded as the guilty party ; and he pays a kyee-zee, if he, 
Las one. If he has none, his friends pay it for him; but if he has 
neither kyee-zee nor friends, he is put to death, as he adjudged him- 
self before taking the ordeal. 

Another ordeal is to ascend a Steraulia tree after it has been strip- 
ed of its bark, and is very slippery. But I Lave never known it to 
be used. 

Adultery and Fornication . — When adultery or fornication has been 
committed, tbe elders decide that the transgressors must buy a hog, 
and kill it. Then the woman takes one foot of the hog, and the man 
takes another, and they scrape out furrows in the ground with each 
foot, wdiich they fill with the blood of the hog. They next scratch 
the ground with their hands and pray : u God of heaven and earth, 
God of the mountains and hills, I have destroyed the productiveness 
of the country. Do not be angry with me, do not hate me ; but have 
mercy on me, and compassionate me. Now I repair the mountains 
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now I heal the hills, and the streams and the lands. May there be 
no failure of crops, may there be 210 unsuccessful labours, or unfortunate 
efforts in my country. Let them be dissipated to the foot of the 
horizon. Make thy paddy fruitful, thy rice abundant. Blake the 
vegetables to flourish. If we cultivate but little, still grant that we 
may obtain a little.” 

After each has prayed thus, they return to the house and say they 
have repaired the earth. 

If one is a widow and the other a widower, no fine is required of 
them, hut if one is the wife of another man, the adulterer is required 
to pay a fine, and he is not allowed to live with the woman till the 
fine is paid; but after the fine is paid, they are allowed to live 
together ; and the husband takes the money, and with it, they say, 
procures another wife. He is regarded as having obtained a divorce 
from the adulteress, and is at liberty-to marry again. If a woman has 
committed adultery with the husband of another woman, then she 
must pay a fine ; and after the fine is paid the injured party is 
considered as divorced and can take another husband, if she chooses. 

Adultery, or fornication, is supposed to have a powerful influence 
to injure the crops. Hence if there have been bad crops in a village 
for a year or two, and the rains fail ; the cause is attributed to secret 
sins of this character, and they say the God of heaven and earth is 
angry with them on this account ; and all the villagers unite in 
making an offering to appease him. 

Persons possessed of poisons. — Poisoning is not uncommon. The 
Karens purchase their poisons of the Shan traders that travel among 
them. One of the most common is described as a yellow powder, which 
resembling turmeric is easily mixed with -the food of the victim 
without danger of detection. This is probably yellow orpiment, the 
yellow sulphuret of arsenic. 

Another poison is a root, perhaps the root of Gloriosa superba ; but 
the most virulent, the one that produces death the quickest is said 
to be in little black grains, and is supposed by the Karens to be the 
gum of a tree ; which must be a mistake. 

It is said that the hairs of the whiskers of a tiger, if eaten with the 
food produce death. They are represented as producing coughing and 
vomiting of blood. , 
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Some persons are said to keep poison fangs in , their possession for 
the purpose of killing people. These they thrust into the foot marks 
of the person they wish to kill, who soon finds himself with a &ore 
foot, and the marks on it, as if bitten by a dog. The sore becomes 
rapidly worse and worse till death ensues. 

Others are represented as having a poison stone, in the shape of a 
man’s hand, which is called the hand of a demon. This is applied to 
the image of the person to he killed. An image is made of clay, and 
placed on the variegated leaf of a plant of the ginger family ; and the 
stone hand is then thrown at the small clay image which it breaks to 
pieces. This is supposed to represent the destruction of: the person 
represented; who immediately sickens and dies. It is essential to 
success, however, that the operator sit on watch over his image three 
days and three nights, If he goes to sleep in that time, his labour 
is all in vain; and he will wake up with a bit of flesh between his 
teeth, and become possessed of a demon ; so it is about as dangerous 
an experiment to the operator, as to the one operated upon. 

Now it is considered unlawful for a man to have such poisons, real 
or imaginary, in his possession. If found on a man, he is sometimes, 
by the voice of the people bound and spread out in the sun three days, 
and after destroying his poisons, lie is made to swear the most solemn 
oaths that he has no more ; and will never procure more; or he is 
sold off into slavery. If he has been guilty of poisoning, or supposed 
to have poisoned any one, it is considered a meritorious deed to put 
him to death. 

Cursing . — Cursing is, with the Karens, an organised mode of punish- 
ment for crimes that cannot be reached in any other way. 

When a man will curse another deliberately, he goes on to the 
verandah of his house, and curses him three evenings in succession. 
On the third evening, lie takes an expiring faggot, an addled egg, 
and the last droppings of the dishes, which are usually given to the 
pigs, and he says : u May his life expire, like this dying faggot ; 
may he be destitute of posterity like this addled egg ; and may his 
end be like this refuse of the dishes.” 

68, Geography and Statistics. — The most southern limit of the 
Karens is in the province of Mergui, north of Latitude 12° ; and they 
are found, in an uninterrupted line to beyond lake Nyoung Yue in 

' 91 
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about Latitude 21°. I have followed up the line myself into 
Karenee ; and have met with Taru Karens from the region near 
Nyoung Yue. Report says they are found much farther north, 
but they have not yet been verified. On the west they extend 
to the Aracan hills in Longitude 92°, and on the east to the 
declivities of the mountains on the right side of the Menam in about 
Longitude 100°. Thus they are known to be scattered over nine 
degrees of Latitude, and eight degrees of Longitude. In Siam Pro- 
per, at least, the wild tribes on the east side of the Menam are not 
Karens; for the late Dr. Jones of Bangkok furnished me with a 
small vocabulary of the language they spoke, and I found it wholly 
diverse from the Karen. The name of the people which he gave 
me was Khd, and Yule has Ka-lmas on his map, near the Cambodia 
river, who are probably the same people. 

69. Population . — The Karen population of British Burmah, ac- 
cording to Col. Phayre’s last report is 363,756. The Red Karens are 
estimated at 210,000, which makes upwards of half a million. For 
Burmah Proper, Siam, and the Shan States we have no data what- 
ever on which to estimate their numbers, but we may hazard a 
conjecture that they amount to nearly half a million more ; and thus 
we have a million of Karens south of China. It is not probable 
that there are more ; for Dr. Williams ascertained, while in Bamo, 
that the Ka-khyens in that neighbourhood are identical with the 
Binghpos ; and I have seen Paloungs, from the east of Tagoung 
who assure me there are no Karens in their neighbourhood. The 
tribes in the Irrawaddy valley, north of Tagoung, appear to be 
allied to the Tibetan nations ; while the Karen relationship is 
more with the Chinese. Their languages prove this. 

■ 70. The Karen population is certainly not on the increase. In 
1831, when I went to Tavoy, the Government census made the Karen 
population of the province about five thousand ; and in 1862, the 
Deputy Commissioner, Captain Stevenson, reported it at a little less 
than, five thousand. In the interval of thirty-one years, several 
villagers have immigrated into the district from Siam, and one or 
two from Yeh, but I am not aware that one has left the province 
in that time. The most then that can he said for the Karen 
population of Tavoy is, that it is about stationary. 
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In Toungoo the births and deaths, for the last four years among 
the Christian population, show a slight increase of deaths over the 
births, which brings us to a similar results These examples, it 
must be observed, are from localities where there have been neither 
wars nor famines in the period under review, and where the people 
have had all the advantages of living under the protection of the 
English Government, and have had the help of Missionaries to 
furnish them with considerable medicine, and medical advice and 
instruction. 

71. In the Yuneselon valley, where there have been wars and 
consequent scarcity of provisions, the population has been very 
greatly reduced within a quarter of a century 5 and in Toungoo, 
while I know of many villages that are reported as having been much 
larger than they now are, I know not one that was said to have in- 
creased, or that has apparently done so under my own observation. 

72. The people appear to be living as they have always lived. Still, 
the southern Karens have traditions of some of their observances, 
having been introduced by a man called Mautan ; and they have not 
been universally adopted. There too they burn their dead, which 
they regard as a modern custom. Tradition says they formerly buried 
as the Toungoo Karens do now. 

74. There is no tendency to union of races. They have an aversion 
to marrying out of their own tribe even among themselves. Still, those 
who live near the Burmese, do occasionally form connections with 
them. 

75. Social Relations . — The relations of the Karens to the civiiked 
nations around them, are either antagonistic, or that of tributaries. 
The Burmese and Takings brought all under tribute in their terri- 
tories, excepting a few tribes, and parts of tribes in Toungoo, and 
the neighbourhood, that have succeeded in maintaining an uncertain 
independence subject to occasional raids upon them by the Burmese, 
who burnt and destroyed everything before them. In return, if a few 
scattered Burmans fell among them, they seldom escaped with their 
lives. It may be remarked in passing that had as the Burmese 
government is, the Karens, that have been subjected to it, are more 
thrifty, more civilised in every respect, and live more comfortably, than 

# Seo Toungoo News Sheet, October, 1864 
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those who have ever maintained their independence ; which goes to 
prove that a bad government is better for a people than no government. 

Among themselves, every tribe is antagonistic to each other. In 
the south, where there are Pwos and Sgans, one fought against the 
other. In the Mergui district, the Pwos are not now more than half 
as numerous as the Sgaus, but the numbers of the two tribes are said 
to have been formerly about equal ; the present difference being the 
result of their wars ; and before the English took possession of the 
country, the Sgaus were preparing for another onslaught on the 
Pwos. 

In Toungoo, the Bghais and Palms have maintained, from time 
immemorial, a relation to each other, much like that of the French 
and English of past centuries ; regarding each other as natural 
enemies ; and the Bghais being the most addicted to war, were 
usually the attacking party ; while the Bed Karens in the distance, 
more powerful than either, looked impartially on both contending 
parties, and plundered each as convenient opportunities offered. 
While these wars were going on in the east, the Bghais had another 
enemy to contend with in the Gaikhos, on the north, with whom a 
petty warfare has been, ever maintained. Besides the wars of nations 
and tribes, each village, being an independent community, had always 
an old feud to settle with nearly every other village among their own 
people. But the common danger from more powerful enemies, or 
having common injuries to requite, often led to several villages uniting 
together for defence or attack. 

- Karen Free Masonry . — There are established forms of making 
covenants of friendship, by which each party pledges himself to the 
other to be his friend; and to aid and support him in all circumstances 
throughout life. There are three grades. Mghe, Tho , and Do. The 
strongest, and most sacred is the Do. The obligations of the Tho are 
less than those of the Do ; and of the Myhe less than the Tho. 

• When two persons wish to become related to each other so as to 
become Dos ; the one who is at home takes a hog, or a fowl, and 
cuts off the hog’s snout, or the fowl’s bill, and rubs the flowing 
blood on dhe front of the legs of the other, and sticks on them some 
oi the feathers or down of the fowl. Then they consult the fowl’s 
bones, and if they give a favourable response ; they say ; “ We will 
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grow old together ; we will visit each other’s houses, we will ascend 
each other’s steps.” 

The visitor next kills a hog or fowl, ancl performs the same rites on 
the other. On consulting the fowl’s hones he says; “ If the fowl’s 
hones are unfavourable, we will die separate, we will go separate, we 
will work separate ; we will not visit each other’s houses, we will 
not go up each other’s steps, we will never see each other but for a 
short time.” 

If the response is favourable, the two have entered into the rela- 
tion of Do, and consider themselves pledged friends, bound to help 
each other as long as they live, in any way that they may require 
assistance ; and they no longer call each other by their proper names, 
but by that of Do. In seasons of famine or scarcity, a Do helps his 
colleague to the extent of his ability ; and if a man is abused, and 
evil spoken of, his Do defends him, saying ; “ That man is my 
Do, and to speak evil of him, is to speak evil of me. I do not wish 
to hear it,” 'bob:;, . ■ 

Many multiply their Dos in different villages, so that wherever they 
go, they may be sure of hospitable treatment ; and if their enemies 
plan a foray upon them, and the project becomes known to a Do, they 
are immediately informed of it. 

It is said the Dos very rarely quarrel, but remain faithful to each 
other, and the institution seems to exert a very favourable influence 
in wild Karen society. It may he compared to Masonry without its 
secrets. 

Intercourse by Sea . — Though the Karens have had no intercourse 
by sea with other nations, yet those near the sea-hoard have some 
stories that seem to indicate a knowledge of the existence of Ceylon 
under the name of Salie, the name by which Ptolomy designated the 
inhabitants of Ceylon. One story says ; 

“ The elders relate that anciently there was a white foreigner who 
went and traded in a city called Plm-Sa-lie ; and the inhabitants 
of Phu-Sa-lie are upright* When the white foreigner arrived at 
Phu-Sa-lie, they had heard of the Karens, whom they called elder 
brother Paku, and the Karens in return, called them younger brother. 
They took the pods of the black and red cotton plants, and scalding 
"to death the insects in them, they prayed thus ; 4 If these reach our 
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elder brother, may they not die ; may every seed vegetate ; but if 
planted on the ways before reaching him, may they die, and none 
spring up.’ They then took the cotton pods, and gave them to the 
Captain of the ship, saying to him. 4 Take and deliver these to onr 
elder brother Paku.’ 

“ When the Captain of the ship, the white foreigner, got back to 
his own country, he thought to himself; 4 We will multiply this 
cotton, and afterwards carry it to its place of destination/ So 
he planted it, and it all died. 

44 Subsequently he went trading again to Phu-Sa-lie, and he was 
asked if he had carried the cotton seed to elder brother Paku. He 
told them honestly that he had not, that wishing to multiply them, 
he had planted the seeds, and all died. 

44 Phu-Sa-lie said : 4 We will try you again. Deliver what we give 
you now, or never come to this place again. 5 Then they gave him a 
golden book for the Karens, and a silver book for the white 
foreigners, but charged them not to open either on the way. The 
Captain of the ship took the books and departed, but when half way 
on his return, the ship’s crew insisted on opening the book designated 
for the white foreigners, and after refusing three times, he complied 
with their wishes. The book taught them how to obtain food and 
drink. If they did thus, the consequences would he this ; if they 
did so, the consequences would be that. 

44 Then the ship’s crew said ; 4 If our book is so good, how much 
better the Karens’ must be’ ! and they insisted on opening it. To 
this the Captain of the ship resolutely refused to consent ; so they 
killed him, cutting off his head, and throwing him into the sea. 
Then they opened the hook, and found it taught that people should 
never die.’ Then they determined to retain the hook, but the ship 
and all the crew were lost in the midst of the sea, and they never 
reached their own country again. 

. 44 The body of the murdered Captain, however, floated hack to the 

place whence he departed, and the king of Phu-Sa-lie, being on a 
tower by the sea shore, saw something in the water in the distance, 
and he ordered his servants to go and see what it was. They returned 
and reported it to be the body of the ship Captain that had taken 
away the books, and that it had floated up to the landing-place. The 
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king commanded ; ‘ Go call him to my presence. 1 The messengers 
went, and in accordance with the king’s command, they said to the 
corpse. ‘ Arise quickly ! The king calls thee.’ He immediately 
arose to life and went before the king, who said : c Hid I not send 
thee with the Karens’ book. Why hast thou returned ?’ The Captain 
replied : £ My Lord, the sailors asked to see the book, and when I 
refused, they plotted together and unanimously determined to cut off 
my head and kill me. If your majesty doubts it, please look at my 
neck.’ He showed his neck, and all were convinced of the truth of 
his statement. The king said : e Kemain here at present. Thou 
shalt return hereafter.’ ” 

76. Treaty , Offensive and Defensive . — When two or more villages 
wish to enter into a condition to support each other against any enemy 
that may arise against either ; they assemble together, and kill an ox 
or a buffalo, and make, a feast. At the close of the feast, the elders 
take counsel together and say : “ Now we speak to each words of 
peace. Now our children shall marry together. You shall take wives 
of us, and we will take wives of you. We are not other peoples, we are 
brethren. If our enemies come, we will not separate ourselves ; but 
we will pursue them together till we kill them ; and if we cannot 
catch them, we will make war upon them, and make reprisals. May 
we ever support each other, and always be of one heart.” 

Mode of Warfare . — The Karens never declare war. The great 
principle of Karen warfare, is to take their enemy by surprise. Nor 
is war waged ostensibly between one village and another. There is 
always an individual at the head of every war, on whose account the 
war is made, and who acts as the general, but never goes to the fight 
himself. When he deems it a favourable time for his purpose, he 
kills a hog, or a fowl, and he takes a bit of tbe heart, and a bit of the 
liver, and a hit of the entrails ; and after mincing them up with salt 
he rolls the mixture up in a leaf. This he calls tying the heads of his 
enemies, and after finishing his preparations, he prays : £< Lord of the 
heavens, Lord of the earth ; Lord of the mountains ; Lord of the hills, 
mayest thou put down the inhabitants of that village 1 Make them 
forgetful, make them to forget themselves, help us, we beseech thee.”. 

He then gives the roll to .two men who have been engaged for the 
service, and says to them ; il l send you to spy out the road, go 
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look. Is the village easy or difficult to attack? Has it caltrops 
planted around it or not? Look accurately. Go up into the village 
and sleep with the people ; and if any one invites you to sit with 
him, take out this roll and mix up its contents privately with their 
rice and curry. It will tie their heads. I will tie their heads with 
it; when they eat, they will forget themselves; and then we will 
go and attack them. And because they have eaten that which ties 
their heads, they will forget to seize their swords and spears, and 
before they can recover themselves, we will grasp their arms, and 
overcome them, and kill them.” 

When the spies return, they probably say : “ These people have 
not planted a single caltrop. There is no difficulty about the village 
whatever. If we go and attack it, we shall take it, and kill all the 
people.” 

Then the head of the war sends out his people to collect volun- 
teers for his foray. The matter having been arranged before hand, 
forty or fifty come from one village, and forty or fifty from another, 
and when all the fighting men assemble together, if they amount 
to a couple of hundred, it is quite satisfactory, and they are feasted 
at the village to which they have been called. 

Before handing round the whiskey, the head of the war pours out 
some slowly on the ground and prays : “ Lord of the seven heavens, 
and the seven earths, Lord of the rivers and streams, the mountains 
and hills, we give thee whiskey to drink, and rice to eat. Help us, 
we entreat thee. We will now go and attack that village. We have 
tied the heads of the inhabitants. Help us. Make their minds forget- 
ful ; make them to forget themselves. That they may sleep heavily, 
that their sleep may be unbroken, let not a dog bark at us, let not a 
hog grunt at us. Let them not seize a bow, a sword, or a spear. 
And may the Lord help my children and grandchildren, that are 
going to attack this village, and deliver them from all harm. May 
they overcome their enemies and not be lost. May they be delivered 
from the bow, the sword, and the spear.” After the prayer, the 
elders drink part of the whiskey, and it is then circulated freely among 
the company. 

The head of the war next takes a fowl and after killing it, 
consults its bones as to the success of the war, if commenced then. 
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Before the examination, lie says; “ Fowl, possessor of superhuman 
powers, fore-endued with divine intelligence, thou seratehest with 
thy feet, thou peckest with thy bill, thou goest unto Khu-hte 
(king of death), thou goest unto Tha-ma (monarch of death,) thou 
goest to She-oo, (the brother of God), thou goest into the presence 
of God ; thou seest unto the verge of heaven, thou seest unto the 
edge of the horison. I now purpose to go and attack that village. 
Shall we be hit, shall we be obstructed? If we go, shall we suffer, 
shall we die by the bow, shall we be pierced by the spear, shall we 
weary ourselves, shall we exhaust ourselves ? If so, reveal thyself 
unfavourable.” 

If the omens are unfavourable, he dismisses the troops and each one 
returns to his home, to wait for a more auspicious opportunity. When 
he calls them again, he proceeds as before ; and on consulting the 
fowl’s bones, prays; “ We will go and attack that house. Shall we 
overcome, shall we utterly destroy ? Shall we escape being hit by 
the bow, and speared by the spear ? Shall we not stumble on any- 
thing? If they will not resist us, but their lives be destroyed, their 
village come to utter destruction, then, fowl, reveal thyself favourable.” 

If the bones give the desired response, the elder that reads it, says ; 
“ The bones are good. If we go, we shall meet with no disaster. 
We sliall seize and kill the whole; and if any should remain, they 
will not be able to resist us.” 

Then the head of the war leaps up and calls out exultingly to his 
troops, that they will certainly be victorious. He says; “Soldiers, 
fear i;ot, nor be anxious. Go fight and be strong. If two or three 
of you are killed, lam your Lord. If in the battle a spear is broken, 
bring mo the handle ; il the barrel of your musket drops out, bring me 
the stock. I will replace everything. If one or two are killed, 
bring their bodies to me, I will clothe them, I will give them 
shrouds and pay their value.” 

He calls for two to volunteer to be first to go up the ladder into 
the house first, and these he addresses ; “ You are a hunting dog, you 
are a wild boar. If you succeed, you are worthy of a gong, and you 
shall, have it ; you are worthy of a buffalo, and you shall have it. 
If you cannot succeed, if you are killed ; let not those you leave be- 
hind ask a buffalo of me, let them ask a fowl. Let them not ask of 

22 
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me a silk garment oil account of your death. You say you are bold, 
you say you are fearless. You go the first, you return the last. 
Therefore, if our enemies follow, and you run away and become 
terrified, and any thing happens to the people, you are responsible.” He 
closes with the declaration that he will prosecute the war till he 
overcomes, whatever may be the resistance they meet. 

The troops then go off singing war songs, of which the following is 
a specimen. 

War Song. 

I go to war, I am sent ; 

I go to fight, I am sent. 

Clothe me with the iron breastplate, 

Give me the iron shield. 

I am not strong, may I make myself strong, 

I am weak, may I make myself powerful. 

1 go with a multitude, many persons ; 

We will go to the house, the foot of the steps : 

We will fire muskets and holloa, 

The people come with wives and children : 

Unsheath the spear, draw the sword ; 

Smite the neck, spear the side ; 

The blood flows purple. 

I go to war, I am employed ; 

I go to fight, I am employed. 

Employer gave me whiskey to drink ; 

I drank till I am dizzy. 

We march in order, like white ants ; 

We cross a stream, and trample it dry : 

We arrive at the foot of the house, 

We reach the foot of the ladder : 

We go up into the bedrooms ; 

Blood flows like a stream of water : 

The blood flows down under the house. 

The mother cries herself to death. 

The great hawk flies over the house, 

Pounces down on the chief’s red cock : 
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The great hawk sweeps around the house, 

Carries off its prey at the foot of the steps ; 

Seizes the chief’s white cock. 

The great hawk Hies away, 

Leaving the chief behind weeping. 

When the expedition reaches the house to be attacked, a party rushes 
into the house killing all the men they meet, while the rest surround 
the house from below. These intercept all that endeavour to escape, 
and receive in charge women and children that they wish to bring 
away alive, and bind them. If the inmates resist, the house is fired, 
and the people who leap out to escape the flames are killed or taken 
prisoners. They kill without regard to age or sex. Infants are 
always killed ; as they say they would die if carried away. Children 
are often massacred with the utmost barbarity. Their hands and feet 
are cut off, and their bodies hacked into small pieces. Adults are 
often emboweled, split in two, their ears cut off and put in their 
mouths ; and it is not uncommon to bring away the jaws of their 
victims as trophies, as the North American Indians bring away scalps. 
Sometimes, after the house has been burnt up, they sow the seeds of 
vegetables on the ashes, to indicate the utter destruction they have 
wrought. 

On the return of the expedition with their captives, when they 
come within hearing of the village from which they were sent, they 
blow loud their war trumpets, ancl the villagers know by the peculiar 
call, that they are returning victors. On their arrival, they place all 
the captives in the hands of the head of the war, who feasts his troops 
and then dismisses them to their several homes. 

The head of the war keeps the captives a considerable time, when, 
if none of their friends come to redeem them, he sells them off to 
other districts for oxen or buffaloes if practicable, that he may have an 
ox or a buffalo to give to each village that came to his aid. 

Treatment of Prisoners. 

Captives are often ill-treated, beaten, wounded, and occasionally 
killed. When they are brought in bound and fettered to the head of 
the war, he sometimes addresses one thus : “ I did not begin this war. 
You killed my father, you killed my mother ; you have cut off my head, 
made my tongue to protrude. You have made the blood to flow to the 
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handle of the cleaver, to the sheath of the .spear; yon have snapped 
the bow string, you have broken the spear. You have made my father 
come to corruption, my mother to rottenness. You have exasperated 
me, you have made my anger to rise. I have not attacked you without 
reason ; there was a righteous cause. You have dried up the waters, 
you have made the land barren, the grain unproductive, the barns 
empty. You have angered the God of heaven, you have provoked 
the Lord of the earth. You have stopped the rains, and made the 
dry season irregular. You must now redeem yourselves, you must 
pay money, you must give kyee-zees. If you do not furnish your price 
you must become slaves and die slaves.” 

When captives are sold, it is always difficult to obtain buyers for 
elderly people at any price ; but men and women from thirty to forty 
years of age will sell for one hundred rupees each ; and young men 
and young women for three hundred. Girls, and hoys between twelve 
and fifteen years of age are considered the most valuable, and are 
purchased at rates as high as four hundred rupees each. Children of 
three or four years of age fetch thirty or forty rupees a piece. Prices, 
however, are variable. When I was in Karenee, two Shan women 
were brought in by some Shans, and sold for fourteen rupees each. 

Redeeming Captives . — When part of a village attacked escapes, they 
usually endeavour to redeem the prisoners that have been taken, before 
they are sold away to strangers. For this purpose, an elder belonging 
to a neutral village is hired to go and buy off the captives. 

When the messenger comes to the head of the war, and explains 
Ids object; if acceptable, be takes a hog, and cuts off its snout, 
and with the blood that flows from it, he besmears the legs of the 
messenger, which is the sign that he makes him his friend, and he 
' says he will receive him as an ambassador of peace, and he shall make 
peace between the belligerent parties, and they will become brethren 
again. ^ :■■■"& 

After being well entertained that day, he is dismissed the next 
morning with the legs and head of the hog that had been killed ; and 
the sight of these, when he returns, is regarded as legal proof that his 
mission has been accepted in good faith; and that definite arrange- 
ments may be made for the redemption of each captive, if they do 
not quarrel about the price, which they sometimes do. When every 
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thing lias been arranged satisfactorily, filings are made from a sword, 
a spear, a musket barrel and a stone, and a dog is killed, these 
filings are then mixed with a part of its blood, and with the blood of a 
hog and a fowl ; and the whole is put into a cup of water. This is 
called the <£ peace-making water.” Then the skull of the dog is 
chopped in two, and one takes the lower jaw, and suspends it with 
a string around his neck; the other party takes the part of the 
skull containing the upper jaw, and hangs it around his neck in like 
manner. They next take in hand the cup of “ peace-making water,” 
and say ; ££ We will now make an end of the feud. Hereafter, we 
will not attack each other ; we will not devour each other’s property 
any more, we will become brethren, we will marry into each other’s 
families. We will entertain no hatred, no malice ; we will not 
backbite each other, but we will be happy in each other down to the 
generations of our children and grandchildren ; and our children 
shall not quarrel, but live in harmony.” ££ If you agree to this,” 
says each party addressing the other, ££ and will agree to live in 
accordance with this agreement for ever, unto the generations of our 
children and grandchildren, then drink of the peace-making water.” 

After drinking they say : ££ Now that we have made peace, if any one 
breaks the engagement, if he does not act truly, hut goes to war again 
and stirs up the feud again, may the spear eat his breast, the musket 
his bowels, the sword his head ; may the dog devour him, may the 
hog devour him, may the stone devour him ! When he drinks 
whiskey, may it become in him the water that oozes from a dead body, 
when he eats the flesh of a hog may that hog become the hog of his 
funeral rites.” 

After these imprecations, they drink again, and the captives are 
dismissed. 

As they go away a salute of muskets is fired, and a shower of 
arrows is sent after them, typical of the power of the dismissing 
party. 

Treaty of Peace . — Sometimes when there have been feuds between 
different villages, and the inhabitants have settled their difficulties, 
both villages assemble together, and enter into a treaty of peace. 
Having selected a large and durable tree for a witness, they assemble 
around it, and each party cuts a deep notch in the tree. When the 
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“ peace-making water’ 7 is prepared and drank, and tlie imprecation 
spoken, two elders rise up, spear in hand, and address the people 
saying, “ The cause of action is finished this day. Hereafter act in 
harmony, associate with each other as brethren. Hereafter if any 
one brings up a cause of contention, this tree is witness against him. 
If the elders die, the notches . in this tree will remain as evidence 
against him ; and let this spear spear him. He shall be fined a 
chatty of silver and a cup of gold.” 

Beyond this notch in a tree, no monuments of peace or war are 
known to exist. 

Weapons of War . — Karen weapons of w r ar are the bow and arrow, 
spears and javelins, small spears that they throw at an enemy ; swords, 
matchlocks, and old muskets. For defence they use breastplates 
and shields, they plant pointed bamboos rising a few inches above the 
ground around their houses, which, for the lack of a more appropriate 
name, I called caltrops. 

History. — The first historical notice we have of the Karens is from 
the pen of Marco Polo in the 18th century. Majte Brun, on the basis 
of Marco Polo’s travels, says : “ Thus the country of Caride is the south- 
east point of Thibet, and perhaps the country of the nation of the 
Cariaines ; which is spread over Ava.’ ’ 

This statement is confirmed by old Bghai poetry, in which we find 
incidentally mentioned, the town of Bamo, as a place to which they were 
formerly in the habit of going to purchase axes and bills, or cleavers 
as they now do at Toungoo. When this poetry was composed, they 
must have lived five hundred miles north of their present locality. 

The Bghais have also traditions of a people corresponding to the 
Seres of antiquity, who lived below them, towards the mouths of the 
rivers*, which goes to show that they formerly occupied a more 
northern region than they do at present. 

The Sgaus have traditions that they came from a country north of 
the Shans, and had to cross what they call u the river of running 
sand,” which I have suggested may be the great desert between 
China and Xibet, which ha Hian also designates the river of rimnin°* 
sand, 

# See Toungoo News Sheet, August, 186 i. 
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It is not known, however, that the Karens are mentioned by any 
European writer from the clays of Marco Polo to the mission of Col. 
Symmes to the court of Ava, at the close of the last century, who 
devotes a page to them in his book ; and though his account of them 
is not applicable to the younger Karens, yet it is substantially correct 
of those in the neighbourhood of Bangoon, of whom he spoke. 

GaiJeho Tradition . — The Gaikhos trace their genealogy to Adam, 
and make thirty generations from Adam, to the building of the tower 
of Babel, at which time they say they separated from the Bed Karens. 
The Sgaus call Adam and Eve Tha-nai and E-u, but both the Gaikhos 
and the Bed Karens denominate them Ai-ra-bai, or E-rai-bai, and 
Mo-ra-mu or Mo-ren-meu. The antiquity of this Gaikho genealogy 
seems to me very doubtful ; but I give it, as I have received it. 
Kai-kie, the son of Adam, bears some resemblance to Cain, but the 
other nances have nothing like them in the Bible. 

The first man and woman created were Ai-ra-bai and Mo-ra-mu ; 


and Ai-ra-bai 

begot 

Kai-kie, 

77 

Kai-Kie 

77 

Plu-dau, 

77 

Plu-dau 

77 

Plau-yu, 

77 

Plau-yu 

77 

Po-pau, 

77 

Po-pau 

77 

Kan-phleu, 

77 

Kan-phleu 

77 

Kabau, 

77 

Ka-bau 

77 

Ka-die, 

77 

Ka-die 

77 

Ka-dau, 

■ : 77 

Ka-dau 

77 

Htan-mai, 

77 

H tan-m ai 

77 

Pheu-shai-du-khu 


P heu- Shai- du-kliu 

77 

Yu-mu-du-htwe, 

77 

Yu-mu-du-htwe 

77 

A-pha-sau-preu, 

: 77 

A-pha-sau-preu 

77 

A-pha-htu-hta, 

77 

A-pha-htu-hta 

77 

A-pha-htu-ke, 

77 

A-pha-htu-ke 

77 

A-pha-pe-do, 

A 

A-pha-pe-do 

77 

Thie-plau-a-phau-hta, 

■ 

Thie-plau-a-phau-hta 

77 ... 

Lau-wa-a-pha-htu-ke, 


Lau-wa-a-pha-htu-ke 

77 

D wie-tha, 

77 

Bwie-tha 

77 

Pro-ka-phau-ka, 

,, 

Pro-ka-phau-ka 

77 

Ka-so, 

77 

Ka-so * 

77 

Pra-so, 
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begot Tan-pen-lie, 

,, The-pliau, 
n Kan-pyu, 

5? Pra-den-lie, 

„ Kle-pba-man, 
„ Kle-pha-vie, 

„ Kle-pha-oo, 

„ Pan-dan- man. 


and Pra-so 
„ Yan-pen-lie 
„ The-phau 
» Kan-pyu, 

„ Pra-den-lie 
„ Kle-plia-man 
„ Kle-pha-vie 
„ Kle-pha-oo 

In tlie days of Pan-dan-man, the people determined to build a 
pagoda that should reach up to heaven. The place they suppose to 
be somewhere in the country of the Red Karens, with whom they 
represent themselves as associated until this event. When the pagoda 
was half way up to heaven, God came down and confounded the 
language of the people, so that they could not understand each other. 
Then the people scattered, and Than-mau-rai, the father of the 
Gaikho tribe, came west, with eight chiefs, and settled in the valley of 
the Sitang. 

Bed Karen Tradition . — The Red Karens say they were driven 
from a place called Ho-ktay-lay in the neighbourhood of Ava, sixteen 
or seventeen generations ago, and preserved an imperfect genealogical 
tree of the succession of their chiefs from that period. Sixteen or 
seventeen generations ago would take us back to about A. D. 1400, 
and that was the period when Ava was founded, which synchronises 
with the tradition. 

Seventeen generations ago, they relate, they were governed by a 
Queen. This lady once discovered a beautiful silver flower that 
had sprung up out of the earth in the forest. The people recognised 
the hand of God in giving it to them, and danced around it, and 
worshipped. 

When this became known, the Burmese came down on the Karens 
to obtain possession of the silver flower. In the war that ensued, the 
Queen was killed, and the Karens fled south to the country of 
Toungoo, where they say they built a city. But the Burmese followed 
them up, and after a residence of one year in Toungoo they fled 
each to the region which they now occupy. 

Dr. Richardson who visited Eastern Karenee obtained from the 
people another tradition, in which they represented themselves as 
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coming originally from China with a large invading force, and when 
the Chinese were driven back, the Red Karens were left behind. If 
was about the period referred to above that Burmese history states 
Ava was beseiged by a large Chinese force ; which is another coincidence 
adapted to make the truth of the sixteen generations plausible. 

When the Bed Karens came to their present locality, they found 
the country inhabited by Shans, whom they drove out. The first 
chief that came to the country was Than-krie, or Than-htsgen. 

The descendants of Than-krie reigned for eight generations, but 
there is no record of their names. In the eighth generation, the 
people were joined by the descendants of a brother of Than-krie, under 
Kha-ma Kha-thya, and they usurped the government. 

The genealogy of Kha-ma is traced thus : 


“ Kha-ma Kha-thya begot Bie-men Sa-su, and 
Rie-men Sa-su begot Phan-bya.” 

This Phan-bya neither eat rice nor drank spirits. He lived on 
yams and fruit ; and assumed the character of one possessed of 
miraculous powers. He said he could see into the invisible world, was 
skilled in dreams, understood deep things, and could prophecy things 
to come. The people conferred upon him the title of San-bwa. 

“ Phan-bya begot Tho-rav,” and Thoray eat rice, so the title 
of San-bwa was not conferred upon him. 

“ Tho-ray begot Bu-phan, and Phan-bya.” 

Like their grandfather, Phan-bya, neither of these brethren eat rice ; 
and both were made San-bwas, ruling apparently in conjunction. 
Bu-phan died without issue ; but 
“ Phan-bya begot Bu-ray.” 

In the days of Bu-ray there was no San-bwa again, for he eat and 
drank like ordinary people. 
a Bu-ray begot Ya-yan.” 

Ya-yan did not eat rice, so he was made San-bwa. 

Ci Ya-yan begot Rie-ray.” 

There was no San-bwa again in the days of Rie-ray. 
u Rie-ray begot Phan-bya.” 

Phan-bya eat no rice, so became a San-bwa ; but he did not live long. 
The record says he died young, and that he was contemporary with 
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Kepho, the present San-bwa of western Karenee who succeeded him. 
How he came to the government does not appear, hut there is strong 
presumptive evidence that he was a usurper, and probably killed the 
San-bwa. Kepho has no genealogy to show, but leaps back sixteen 
generations and says he is the descendant of the first chief Than-krie, 
but produces no evidence to sustain his pretensions. 

Ke-pho eat rice and drank spirits till he was thirty years of age, 
when he abandoned them and has lived a vegetarian ever since. 

Kepho’s people close the genealogy saying : “ So at last the descen- 
dants of Than-krie became San-bwa in the person of Kepho ; and 
Phan-bya who was the first San-bwa prophesied and said : c Hereafter 
the descendants of Than-krie will rise to be San-bwas. Then there 
will be great happiness ; and when they become San-bwas do not 
oppose them.’ These words have been fulfilled, for the Ta-lya, the 
descendants of Phan-bya do not oppose the present San-bwa, Kepho ; 
but they observe the prophetic words of their ancient San-bwa, and 
receive him.” 

The division of the Red Karens into two tribes, eastern and western , 
has been usually regarded as a modern event, and began with the 
father of the present ruler of Karenee, but this tradition throws it 
back several generations. 

Six generations ago Man-pheu appeared among the Red Karens. 
<e He was a Burman who quarrelled with the King of Burma!] , and 
was driven away from Ava, and came and dwelt among the Red 
Karens ; where he succeeded in making himself a ruler. 

“ Man-pheu begot Man-kay, and 
Man-kay begot Bu-phan.” 

Bu-phan took upon him the prophetic character, neither eat rice 
nor drank spirits, and became a San-bwa. According to some accounts 
this Bu-phan was the first ruler of Eastern Karenee, and was a son of 
the King of Ava who fled from his father in disgrace. 

“Bu-phan begot Hto-ray, and 
Hto-ray begot Tan-ya, and 
Tan-ya begot Ya-hta.” 

Ya-hta is the present ruler of Eastern Karenee, and the man that 
protects Shan-loung. 
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This genealogy, as given above, is probably inaccurate, being the 
first ever obtained, but it may serve as a basis for future correction. 

Toungoo Tradition . — Thirty years ago I met with a tradition in 
Tavoy, that the Karens had formerly a city at the north, called 
Toungoo. On coming here, I found the Karens in the confident 
belief that the first city in Toungoo was built by a Karen. This 
tradition is in a measure confirmed by a Burmese history found in 
the Kyoungs. It is therein stated that about the year A. D. 1298, 
a teacher at the town of Htieling said to one of his pupils called 
Karen-ba : “It you go south, you will become a great man.” He 
went south, and took up his abode in the south-east of Kaylen, 
naming the place, “ Karen City.” 

His name signifies “ Karen father,” and the Karens claim him for 
one of their nation, which some Butmans admit, while others say it 
was a name bestowed upon him, because he treated the Karens like 
a father. He subsequently united with two Butmans, the history 
states, the sons of a former ruler in Toungoo, that the king of 
Martaban had defeated and carried away captive. The three jointly 
founded the red city of Toungoo, A, X). 1281. The elder brother of 
the Burmans was killed by the younger, A. D. 1817. The youn- 
ger survived seven years, dying, A. D. 1824. Karen-ba then 
reigned alone, but the son and widow of the younger Bunnan 
were discovered in a plot to assassinate Karen -ha, and they were both 
put to death. He reigned quietly eighteen years longer, and died 
A, D. 1842. This is the last record of Karen-ba in the Burmese 
books ; and though there is nothing incredible in his being a Karen, 
yet there is no evidence to show that the Karens had any part in the 
city. 

The Karen traditions are pure myths, without a particle of historic 
truth. They say that the present city of Toungoo, which they 
regarded as the largest city in the world excepting Ava, was built by 
a Karen called u Tan-oo Shan,” which signifies, “ Euler of Toungoo,” 
and he had a wife called Khai-pa, but known in tradition under the 
name of Sa-mu-wa, signifying “ White Lady.” 

Soon after Toungoo was built, the King of Ava came down and 
fought against it, and killed Tan-oo Shan. His death is attributed 
to his not listening to his wife. While a personal contest was going 
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on between the Toungoo ruler and the king of Ava, the White Lady 
called out to her husband : 11 Smite him on the neck with your sword 
and then hit his head with the hilt, and his head will fall off.’ J 
Tan -oo Shan was paying no attention to his wife, and did not hear ; 
but the King of Ava was more attentive and caught the words, and 
tried the experiment on Tan-oo Shan, when his head fell to the 
ground, but it still retained life enough after it was cut off to ex- 
claim : f Toungoo is mine, and when the appointed time arrives, I 
will return again, and take possession of it with white and black foreig- 
ners.” 

What became of the u White Lady” is not clear from the above, 
legend ; but from a single verse that I have met with, it would seem 
she was neglected and went away, for it is said : 

a Sa-mu-wa, we did not believe her, 

Sa-mu-wa, we did not obey her : 

She returned to her former home. 

And long have we looked for her return.” 

Another prose" tradition says : “ Anciently Tan-oo Shan, and Ava 
Shan contended with each other and fought. Tan-oo Shan was a good 
man, hut Ava Shan was fierce and killed him. Before he died, he 
promised and gave commands and said : il I do not die for ever.” He 
promised that in seven generations, he would return again to Toungoo 
and look after the city he had built. And the elders charged their 
children, generation after generation : “ When our Tan-oo Shan died, 
he said he did not die ; he only removed towards the mouth of the 
river below ; and that when seven generations, seven ages were 
completed, he would come up again.” Hence the elders commanded 
and said : “ If people say the Tan-oo Shan has appeared, and he comes 
from the east, or the north, or the west, wherever he may be, do not 
believe him, do not follow him. He is not our Tan-oo Shan, But 
■when people say the man has come from below, from the month of the 
river ; that is . indeed our Lord, the Tan-oo Slian risen again and 
returned. When you hear that he comes up with his wife and children 
and followers of white and black foreigners, that is our Tan-oo Shan. 
Go look at him. Go to him quickly. And look at his wife, Sa-mu- 
wa. Is she white? If she dresses in red or black, or yellow, or 
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variegated, it is not Sa-mu-wa, it is not tlie wife of our Lord Tan-oo 
Shan. Look at her accurately. If she he white and dresses in white, 
she is the veritable Sa-mu-wa ; and he is the true Tan-oo Shan.’ 7 

Additions to the knowledge of Silk; — by Captain J. Mitchell, 
Superintendent of the Government Museum , Madras. 

[Eeceived 9th October, 1S65.] 

In the year 1859, I had occasion to examine with the microscope 
several kinds of raw silk, and I then discovered that the silk of Anlherea 
papilla, commonly known as Tussah silk, had a very peculiar structure, 
differing entirely from that of the several species of Bombyx . 

My duties, up to a very recent date, left me no time for original 
research and the Tussah silk was consequently put aside. It was not, 
however, forgotten, and I have taken advantage of the leisure afforded 
by a holiday to endeavour to elucidate the structure of the filament. 

The silk of Bombyx is cylindrical or nearly so. It is translucent 
and, apparently, homogeneous. The larva spins a double filament ; 
the two filaments, being laid side by side like two fine glass rods, are 
held together by a gummy cement which is soluble in water. The 
silk ob Anther ea paphia is flat , and appears to be composed of a number 
of opaque rods placed side by side, the intervals between the rods 
being filled in by a translucent cement, very difficult to dissolve. — 
The filament is evidently compound. Under certain conditions of 
illumination, it bears considerable resemblance to one of the coarser 
hands of Hobert’s Test Plate. 

This very peculiar appearance of the Tussah filament, is readily 
seen with a quarter or half inch Achromatic ; but the demonstration 
of its compound structure, in that exact way that will alone satisfy 
the demands of science, is a more difficult matter, on account of the 
insolubility of the cement which hinds the elementary, or primary 
filaments together. Macerating the silk in water for upwards of a 
month did not separate them, alcohol did not do so. Acetic acid 
mixed with alcohol appears to promise well; but the only way in 
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which I have yet been able to effect a separation is by tearing the 
silk gently with fine bent needles. In this way, small portions have 
been opened out, and the compound nature of the filament placed be- 
yond a doubt. I have been able to measure the diameter of the 
filaments, not very accurately, however, on account of their trans- 
parency, but the finest do not exceed of an inch. 

It is scarcely prudent to speculate upon the kind of organ by which 
this silk is produced, there is, however, reason to believe, that the silk 
issues in the form of a hollow, or ribbed cylinder, of which the 
opaque ribs are the primary filaments, and the interspaces the cement. 
Such a cylinder, while in a soft state, would collapse, as soon as the 
central support was withdrawn, and its application to a leaf, or a 
part of the cocoon already spun, would cause it to be fiat. This of 
course is only surmise, and is only given as a bint to any one who 
may have the means and inclination to pursue the enquiry. It can 
only be demonstrated by a careful preparation of the spinning organs 
of the caterpillar which, if I have guessed rightly, will be found in 
the form of a ring of minute apertures set round a central papilla. 

The silk of the Actias selene is flat like Tussah silk, and from its 
fibrous appearance, there can he little doubt that it also is compound. 
That of Altacus atlas appears to be cylindrical, it is, however, finely 
grooved on the surface, and is in all probability a compound structure 
like the other two. 

I have examined several kinds of silk, and have invariably found it 
to consist of two filaments, simple or compound, as the case may he, 
placed side by side. I mention this because in all the works save one, 
to which I have been able to refer the silkworm is said to spina 
single thread. The exception is “ Adam’s Essays on the Microscope.” 
Edition of 1798. It is ' there correctly stated that the filament is 
double. 
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A SHORT SKETCH OF THE TRIBES OF BhTJTTEANAH AND HxJRRIANAH ;* 

— by Peter A. Minas, CL M. G. B., Honorary Assistant Surgeon ; 

in Civil Medical charge of the Hissar District . 

[Received 10th April, 1866.] 

In connection with the recommendation of Dr. J. Fayrer, regarding 
ethnological exhibition, I have compiled the accompanying laconic 
sketch of the tribes of Bhutteanah and Hurrianah. In it is embodied 
all the information that I could collect during my leisure hours. It is 
a mere attempt and naturally very short, but it may guide others 
who will have an opportunity of visiting the same districts, and who 
are desirous to work out their ethnology. 

Baniahs. 

Li..;— 

Origin. — The origin of this tribe is blended into obscurity, but the 
following is the traditional account : that one, Oogur Sein, a Powar 
Rajpoot of the Ohunderbansee division, took for a wife an Ahhif 
woman ; she bore him 17 sons, and each son became the head of a tribe. 

Division into Classes . — The Baniahs are divided into 6 goths% viz. 
Aghorwall, Mahasurree, Us wall, Ivhuttree, Mahar, and Borah. 

The Aborigines of Agroha, — a village 12 miles north of Hissar — 
the descendants of Oogur Sein are spread far and wide, each as 
a distinct tribe, and one cannot intermarry with the other. 

The Aghorwall is considered the highest in order, and the Borah the 
lowest, for the latter eat meat and drink spirits. 

Each caste has its purihit. § The Aghorwall can become Surrowgee 7 
a sect very austere in the ceremonies of religion ; they' do not eat or 

* Tlie MSS. of this paper was accompanied by a series of photograms, 
representing members of the various tribes. It would be too costly to reproduce 
them, but the original copies are deposited in the Archives of the Society, and 
can be inspected by any one interested in the subject.— Ed. 

f a caste whose business is to attend to cows; a cowhorcbcaste. 

Wilson, in his glossary, gives a full account of this tribe. 

% pedigree, species, caste, or tribe. 

§ — Tsxrf^er, a family priest, who presides at the performance of reli- 
gious ceremonies. • « 
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drink after sunset; avoid injuring or destroying insects or animals, 
as far as possible. 

Halit . — Settled. 

Habitat. — The Baniahs are scattered over every village in the 
North-Western Provinces, and in the largest commercial towns of 
Bengal and the Punjab. The cities of Sirsa and Hissar are chiefly 
inhabited by them. 

Occupation. — The chief pursuit is commerce. 

Religion. — Hindus, and followers of Vishnu. 

Character . — Sly, submissive and very parsimonious. Peaceful, 
timid, and particularly usurious. Intelligent, can read and write, and 
enterprising in trade. 

Diet . — Vegetables, milk, and clarified butter, and confectionaries. 

Narcotic. — Only tobacco is smoken in hukas. 

Longevity. — About 60 years. 

Physical Conformation. — Some have dark, others light yellow or 
coppery complexion. Many shave their heads, and wear a clionti ;* 
others allow their hair to grow. They also shave their beard and allow 
their moustache to grow. Some are spare built, but the richer class 
are generally embonpoint * Their average height is 5 feet 4 inches. 

Dress. Dhotee, f turban of red colour, but of yellow spotted with 
red, is worn in the spring season, and ch udder ; on public occasions, 
silk, plain or brocaded, velvet shawls, (fee. are used. Young lads are 
seen covered with ear-rings, neck chains, armlets, &e. As a mark 
of distinction, both social and religious, a circular, and several trans- 
verse marks are made on the forehead with sandal wood paste, and 
Vermillion. 

B agrees. 

tj/W— ¥ TWtt. 

Origin. — The origin is obscure. The B agrees are allied to Jauts. 

Division into Classes . — There is no division of this tribe known. 

JIattit. — Migratory. 

# a tuft of hair left at the top of the head, and all the rest 

is shaved oft'. 

# t cloth worn round the waist, passing between the legs 

and fastened behind. 


173 


1868.] A short sketch of the Tribes of Bhutteanah , Ac . 

Habitat. — They are chiefly seen towards the desert tract of 
Bicaneer territory, but are also found in the Bhutteanah district from 
Jamaul to Bicaneer, and also in the Hissar district. 

Occupation. — Agriculturists, and they also let cattle on hire. 

Religion. — H indu s . 

Character. — Peaceful, timid, and industrious in their field avoca- 
tions. 

Diet. — Vegetarian. Although animal food is not prohibited, yet 
they refrain from its indulgence for penurious purposes. Amongst 
this class, except millet seeds — lentil — no other kind of food is relished; 
this is either eaten separately or mixed, the latter mode is preferred 
during the hot season only, and is called rdbri* which is prepared by 
mixing with water a sufficient quantity of salt, and boiled. It is 
eaten by the rich either with ghee, or, by the poor, with lussee. f 

Longevity, — About 80 years. 

Use of Narcotics. — The Bagrees smoke tobacco by fixing a tawa\ 
or ghufcteeah in a chillum, then cover with lighted dried dung of camel 
or cow. They also use the country spirit, and take it medicinally in 
Catarrhus, Pleuritis, Pneumonia, and after confinement. 

- Physical Conformation . — They are of a dark complexion, slender 
in form, hair black, and wear moustache and beard. 

Dress . — The males wear dhotee, white turban, merzai, and a 
chudder. The females wear ghugrah§ and chudder of wool, either 
black or red coloured, with a narrow border of some other dye, but 
generally dotted red, and ungeeah|] after marriage. 

Rhuttees . 

Hft. 

Origin. — A portion of the inhabitants of Jesselmeer emigrated 
during the reign of Allahoodeen Garee, King of Delhi, and settled in 
a place, where a bhaf | only resided, — and in compliment to the bard, 
the place was denominated Bhatneer, - and called themselves Bhattees. 
Here they formed a powerful colony, and continued to be governed 

# *CPsn#ti P^P, or porridge, f ' ^jjT, milk > ^key. 

% !y, a tile. § petticoat or skirt. 

|| L&| boddice or stays. f o^— WW, a faa % bard, 

2d 
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under the authority of the kings of Delhi. They extended their 
power, and at last secured the tract of land, which derived its name, 
and retains to this day -after them, Bhutteana. 

The Bhuttees are also called Pachaddas, which word is a mere 
corruption of Pacheemabad, meaning, inhabitants or people of the 
West, so designated by the inhabitants of Delhi. 

Division into Classes . — The Bhuttee caste is divided into 2 tholes f 
viz. Kulloka and Bhanaku ; these are sub-divided into Joiah, Men- 
clival, Luekwarrah, Bherayka, and Wuttoo. 

They first settled on the banks of the Sutledge, and finally located 
at Sookchain, a village 11 miles north of Sirsa. One of their chief 
Jodh, settled in a village which was named after him Jodhka ; Begoo 
established another village after his name? 

Originally, a Chowhan Bajpoot was the first of the Bhanaka party, 
who settled in Bhutteanah district during the time of Nabob Nussoor 
Khan, the 11th in descent, and established 3 villages viz. Khyrika, 
Boodhabhana, and Bunseedhurree. 

There are altogether 7 villages now existing in the Sirsa pergunnali 
of this clan, a few in the Eoree pergunnali, but the majority live in 
the Pntteealah states. Besides the above mentioned, there are other 
subdivisions viz. Jhorurs , originally Eajpoots, who came from Bliut- 
tenda, the Khurrul , Jugrah , and Goodharah. 

The previous habit of Bhuttees. — It is said that the Bhuttee popula- 
tion has much diminished since the establishment of British rule, as 
the pursuits of husbandry are not in accordance -with their taste. 
Those that remain have now quietly settled down as cultivators, but 
are far from being industrious. 

The old people speak of the ancient times with great exultation, 
alloyed with regret, when they could muster two or three hundred, 
make raid into the neighbouring foreign states, return with a hundred 
head of cattle, which were immediately divided, and then disperse 
•with the ill-gotten booty with extreme delight. 

Habitat . — The Bhuttees are now found residing near the banks of the 
Ghuggur, and Choyea in the Sirsa district, also in the Hissar district. 

Present occupation . — Agriculturists ; but formerly known for their 
marauding propensities. 

# Ajf* — divisions, parties, 
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lie ligion . — M ahomedan. 

Character. — Indolent formerly, but are now inclined to earn their 
livelihood "by a reluctant field labour. 

Diet . — Animals and vegetables. 

Use of Narcotics. — They smoke tobacco in a leathern hooka. Those 
who live on the borders of Bieaneer, indulge in the use of opium. 

Longevity. — About 80 years. 

Physical Conformation . — Dark brown complexion, wear the jet 
black hair down to the shoulder, do not shave the whiskers nor 
moustache ; low in the mental scale, and of inferior capacity ; and the 
average height 5 feet, 9 inches. 

Dress. — The males wear large turbans of white cloth, a thymund # 
or tybund of coarse cloth or coloured loongee , an imgerkha sometimes, 
and a chudder thrown over all. The females wear until married a 
hooriee f and after marriage ungeeah, ghugrah, with large red prints, 
and a chudder thrown over the body, covering the head also. 

Jauts . 

yU—WTV- 

Origin . — Traditionally, the Jauts are the offspring of a Rajpoot 
father, and of an inferior caste of mother — a Sooder. 

Division into Classes. — Jauts are divided into several goths, viz. : 
Bynewall, Goodharas, Sohos, &c. They are of two descriptions, the 
Dehsee or settled, and Bagrees or wandering. The former has no real 
caste, hut is only a modified Rajpoot. 

Habitat. — Bhutteanah and Hissar districts. This tribe is also seen 
in Kurnaul, but there many have become Mahomedans. 

Habit. — Peaceful and settled. 

Occupation.— This class confines itself to agricultural pursuits, and 
may enlist themselves in the Infantry or Cavalry regiments. 

Religion . — Hindus. They pray to Ram, their chief object of devo- 
tion. Their widows are not allowed to return to their own family, 
but are married to their next brother-in-law, or the nephew. 

Character . — Hard working, truthful, and very thrifty. They make 
good soldiers, being brave, and not much troubled with caste prejudices. 

a broad flowing sheet extending to the ankles and tied at die waist. 

f waistcoat or jacket for fomales. 
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Diet . — They principally live on cereals and vegetables ; sometimes 
eat goat meat. The Sikh Jants eat better and live well. 

Use of Narcotics . — Some Jants serving as peons in the Jeksnl Police 
&c. add churrus to the tobacco they use for smoking. The higher 
class use in the proportion of 1 seer of tobacco leaf, to 4 chittacks of 
goor, and well pounded together. Opium is also used by this class, 
particularly those residing towards the boundary of Bieaneer territory. 
They also, without hesitation, drink country spirits. 

Longevity . — 60 years. 

Physical Conformation .— complexion ; iris dark ; conjunc- 
tive yellowish ; they are tall, erect, manly, and robust ; their limbs 
are well shaped ; features regular, countenance placid and dignified. 

Dress . — The men wear lengota* or Sutch, koortapf and Jchesh or 
eh udder, white or coloured turban. The females use cimdder, koorteo, 
trowsers and ghugrah, The last is generally dyed red or yellow and 
is either striped or dotted. 

Paj foots. 

’ crsnfcr. 

Origin . — Having been driven out of the Jyepoor territory by 
Bahabooddeen of the G-lioree dynasty about Sumbut 1284 (A. D. 1177) 
the Eajpoots took possession of all the district now comprising Hissar, 
ITansee and Bhewannee pergunnahs. 

Peroze Shah in 1871 first began to convert them by force, with more 
or less success, till the time of Aurungzeb, but this effort was relin- 
quished on the decline of the Mahomedan power. 

The independence of the Eajpoots of course was always in inverse 
ratio to the power of the Hehli potentates. All the Jatu tribes of 
Bhewannee revolted in 1809, and the town was stormed, and taken 
by the British troops. 

The Eajpoots — Hindus and Mussulman converts— still remain in 
the proportion of 75 villages or about one quarter of what they 
formerly consisted of. 

Division into Classes .— It is needless here detailing that the Eaj- 

* a small narrow slip of cloth passed between the thighs and tucked 

into a waistbolt before and behind. 

t Xjf) a jacket or waistcoat. 
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poots or Kaj-pootras, form one of the highest castes of Hindu religion, 
belonging to the prince or military order. 

Habitat. — They are spread over the Hissar district, their principal 
residence being Bhewannee, Bysoo, and Dhymull. They reside also 
in the Bhutteana district, chiefly on the borders of the Bicaneer 
territory. 

Habit.— Mostly cultivators. As a class they are brave and proud. 

Occupation . — Although particularly fond of land, yet they are in- 
different agriculturists. They furnish few men to the Irregular 
Cavalry. 

Religion . — Hindu ; Ftamchundra is their chief object of worship. 

Character. — Domineering, and careful of what they call izzut. 
They are generally addicted to highway robberies, and cattle- thieving ; 
careless of money ; decidedly brave. 

Diet. — They eat vegetables and all sorts of animals, and pork with 
delight, but not beef. 

Use of Narcotics. — They smoke tobacco, and use opium freely, 
particularly those living near the Bicaneer territory. They do not 
hesitate to imbibe fermented liquors. 

Longevity. - About 60 years. 

Physical Conformation . — Dark, or fairish ; iris dark, and the con- 
junctivas pretty clean ; tall, well formed ; having regular features, and 
well limbed. 

Dress. — Usually a red turban is used, white ungerkha, and dhotee 
of various colours, but they are partially red. 

Rahees . 

^s*l ) — 

Origin. — Bailee or Baheen, a denomination said to have been de- 
rived from a Punjabee word signifying a gardener, or tiller of the 
soil, and it is said to be so styled from the following circumstance : 
The town and citadel of Dach, having fallen into the hands of certain 
parties who had besieged it, they issued orders for a general massacre, but 
tbe labourers, cultivators, and artizans were to be exempted ; hereupon 
the Bailees who bore arms resorted to a , device, by which tlieir lives 
were spared, each threw away his weapon, and in its stead carried on 
his back a plough, or some implement of husbandry, and hence the 
appellation* which up to this day they bear. 
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It appears that the territory comprised between Bhutneer in the 
■Bicaneer territory, and Futteeabad in the Hissar district, was inhabit- 
ed from the earliest time by a set of people known under the general 
name of Bailees, one portion of whom is said to have emigrated from 
Sindh, and another from J esselmeer. In its prosperous state this 
tract contained 1860 villages, with a corresponding population, addicted 
to agricultural and pastoral pursuits, but in consequence of constant 
depredations, at a later period by the Bhuttees, and the anarchy and 
confusion that resulted, the greater part of the population were led 
gradually to leave the country, some emigrated into Bareilly and 
others settled in Pasya. 

Division into Glasses. — None. 

Habitat . — This tribe is to be found nbar the banks of the Sutledge 
and Ghugger streams ; in different parts of the Punjab, and also in 
the Eohilcund district. 

Habit. — Strictly cultivators. 

Occupation. — Their principal occupation is husbandry, but they are 
prone to follow any form of agricultural pursuits. 

Religion . — 'Mahomedan and Hindu converts. 

Character . — Docile, religious, but were migratory before to evade 
persecution, hence the reason of their being so scattered. 

Diet. — The Mahomedan portion enjoy animal and vegetable food, 
but the Hindus avoid the former. 

Use of Narcotics.- — They smoke tobacco only. 

Longevity. — About 50 years. 

BJiysical Conformation. — The same as the Bhuttees. 

Dress. — Ditto ditto. 

Ranghurs. 

Origin. — They are Piajpoot Mussulmans. 

Division into Classes . — They are divided into 8 tribes, Jaut, Sutrolah 
and Eagoo. 

Habitat. — Hissar district ; and their chief villages are Bullealee, 
Bas, and Loharroo. 

Habit. — Cultivators. 

Occupation. — Fond of agriculture, but they are poor, many prefer 
taking service in the Irregular Cavalry. 

Religion . — Mahomedans. 
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Character. — Brave but violent, and proud of their honour, to which 
they cling tenaciously. 

Diet . — They live on animal and vegetable food. 

Use of Narcotics . — They smoke the huka only, and abstain from the 
use of spirituous liquor. 

Longevity. — About 55 years. 

Physical Conformation . — Complexion varies much from dark to 
coppery ; iris chiefly dark, and the conjunctivas frequently yellowish ; 
active and full of fire. They are erect, tall, manly and robust ; their 
limbs well shaped ; their features regular, and countenance dignified, 
stern, with an air of heroism and bravery. Their hair raven, and 
flows down to the shoulders. Average height 5 feet 11 inches. They 
are on the whole a very superior set of people to look at. 

Dress . — Their usual dress is white or red turban ; red dopattas, 
trowsers, merzai, and chudder. 

. Yishnus. ■ . . • : *: ■■ 

— irmiw. 

Origin . — Sprung into existence about A. D. 1485, or about 50 years 
before the foundation of the Sikh religion. Its founder was Jambajee 
of Peepassur in Bicaneer. They are the followers of Vishnu. 

Mode of Worship, — Their mode of worship is to present offering at 
the shrine, and uttering prayers whilst bathing. Its tenets are to 
abstain entirely from animal food, to bathe before meals, and to marry 
none hut those of their own persuasion. It is contained in a book 
called Jambajee kabanee , meaning Jambajee 5 s discourse. They salute 
each other by expressing neom-salctm, i. e., I salute yoii most respect- 
fully, the rejoinder is Jambajee ko , signifying, May your salutation be 
acceptable to Jambajee. They convert others by shaving off the choniL 
They bury their dead bodies in a cow- yard, or close to their place of 
residence. Their great temple is at Sameerah Dhul in Bicaneer, from 
which place it is said their first leader took his flight to heaven. 

Habitat . — They inhabit Hissar, the neighbouring district of Sirsa ; 
the adjoining foreign territories, and also portions of the North- Western 
Provinces. 

JIahit. — Principally cultivators. 

Occupation . — Besides using agriculture, they are also good carpen- 
ters, and carriers or trainers of camels. A 
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Religion. — Hindus, worshippers of Vishnu. 

Character. — Civil and industrious. 

Diet. — Chiefly vegetables. They do not touch meat, and as far as 
possible they never allow any animal or bird to be slaughtered or shot 
in their neighbourhood. 

Use of Narcotics. — The Vishnus use no narcotics. They neither 
smoke, nor drink any fermented liquor. Such is their aversion, that 
they consider it a sacrilege to allow fire from their hearth for the 
purpose of smoking. 

Longevity . — About 60 years. 

Physical Conformation . — Rather dark, but yellow predominating. 
The iris dark or grey, sometimes greenish. The conjunctive generally 
yellowish. Average height 6 feet. 

Dress. — The males wear coloured clmdder of wool or loef a pugree, 
ungerkha and dhotee. The females use coloured woollen dhablah 
generally of purple colour, and red border, and they always wear 
shoes. 

Wuttoos. 

Origin.— Allied to the Eliuttees. 

Habitat. — Banks of the river Sutledge in the Bhutteana district, 
also in the Ferozepore, and Montgomery districts, and in the Bhawul- 
pore territory. 

Habit. — Settled and fond of agriculture. 

Occupation. — Indolent previously, but now they are inclined to be 
laborious. 

Religion. — Mahomedan, 

Character. — Submissive and industrious. 

Diet. — Animal and vegetable food. 

Use of Narcotics. — They smoke the huka only. 

Longevity. — About 80 years. 

Physical Conformation.— Complexion light brown, black flowing 
hair, iris black, wear thick heard and moustache ; some are well built, 
tall, strong and able-bodied. Average li eight 5 feet, 10 inches. 

Dress. — Turban, dhotee or tymund, and chudder, generally checked, 
or striped white and blue. 

* blanket or kambal J+f — 
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Abstract of Ike Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of July 1807. 

Latitude 22° 38' North. Longitude 88° 20' Mf East, 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c, of the Observations and of the Hy grometri cal elements 
dependent thereon. 


Date. 

Mean Height of 
the Barometer 
at 32° Baht, 

Range of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Range of the Tempera- 
ture during the day. 

Max, 

Min. 

■ 

Diff. 

■ 

Mas. 

Min. [ 

Diff; 


Inches. 

Inches, 

Inches. 

Inches. 

0 

0 

0 

o 

1 

29.591 

29.631 

29.524 

0.107 

82.8 

89.4 

80.0 

9.4 

2 

.553 

.608 

.489 

.119 

81.1 

87.2 

78.2 

9.0 

3 

.548 

.627 

.498 

.129 

77.1 

79.4 

74.8 

4.6 

4 

.656 

.708 

.594 

.114 

81.6 

88.6 

76.0 

12.6 

5 

.701 

.740 

.650 

.090 

83.2 

87.2 

80.2 

7.0 

6 

.706 

.748 

.634 

.114 

84.6 

91.2 

81.4 

9.8 

7 ■ 

.681 

.731 

.636 

.095 

84.2 

87.5 ; 

79.6 

7.9 

8 

.675 

.722 

.619 

.103 

83.2 

88.6 

79.0 1 

9.6 

9 

,684 

.730 

.625 

.105 

83.1 

88.0 

79.0 

9.0 

10 

.666 

.708 

.605 

.103 

84.1 

89.3 

80.4 

8.9 

11 

.645 

.690 

.579 

.111 

84.5 

90.2 

82.0 

8.2 

12 : 

.666 

.715 

.597 

.118 

85.2 

90.0 

81.4 

8.6 

13 

.610 

.663 

.525 

.138 

86.4 

91.6 

82.0 

9.6 

14 

.537 

.599 

.458 

.141 

86.0 

93.5 

81.4 

12.1 

15 

.482 

.536 

,401 

.135 

87.3 

93.7 

83.0 

10.7 

16 

,*451 

.494 

| .375 ' 

.119 

86.7 

! 92.4 ; 

83.0 

9.4 

17- | 

,436 

.486 

| .388 

.098 

85.1 

| 90.2 i 

82.0 

8.2 

18 

,482 

.525 

1 .430 

.095 

84.5 

! 89.4 : 

81.7 

; 7.7 

19 I 

.490 

,541 

i .422 

.119 

84.0 

| 88.4 

80.6 

7.9 

20 

.436 

.481 

! .370 

.111 

84.7 

! 90.2 ' 1 

82.2 

8.0 

21 

.396 

.444 

| .314 

,130 

85.5 

I 91.2 

81.4 

9.8 

22 

.465 

.536 

| .385 

.151 

81.7 

1 86.0 

79.6 

| 6.4 

23 

,513 

.557 

.457 

.100 

83,5 

: 87.2 

80.4 

6.8 

,24 

.501 

.544 

.447 

.097 

83.9 

88.5 

81.2 

7.3 

25 

.494 

.537 

.449 

.088 

82.6 

86.0 

81.0 

| 5.0 

26 

.521 

.559 

.476 

.083 

83.0 

87.8 

80.6 

■ ' 7.2 

27 

.523 

.567 

.453 

,114 

83.8 

88.6 

80.0 

8.6 

28 

,487 

.534 

.419 

.115 

83.2 

86.0 

81.2 

48 

29 

.485 

.561 

.426 

.135 

81.7 

85.0 

78.5 

6.5 

30 

.584 

.641 

,526 

.115 

82,1 

87.5 

78.4 

9.1 

31 

,598 

.650 

.546 

.104 

82.9 

88.2 

79.0 

9.2 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day, 


1 Meteorological Observation s. 


Abstract of the Results of the Ilourlg Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta s 
in the month of July 1867 . 


Daily Means, &C. of fclie Observations and of the Ilygromefcrieal elements 
depen den t thereon . — ( Conti n ued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

• o 

p 

i 

n 

£ 
pj +5 

w.S 

, o 

p 

Mean Elastic force of 
vapour. 

MeanWeight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of JETumi- 
dity, complete satu- 
ration being unity. 

‘ *;• 

0 

1 

0 

0 

0 

Inches. 

T. gr. 

T. gr. 


1 

80.7 

2.1 

79.2 

3.6 

0.976 

10.48 

1.27 

0.89 

2 

79.7 

1.4 

78.7 

2.4 

.96 L 

.37 

0.80 

.93 

3 

75.9 

1.2 

75.1 

2.0 

.857 

9.30 

.62 

.94 

4 

78.7 

2.9 

76.7 

4.9 

.902 

.70 

1.64 

.80 

5 

80.6 

2.6 

78.8 

4.4 

.964 

10.36 

.53 

.87 

6 

81.3 

3.3 

79.0 

5.6 

.970 

.37 

2.02 

.84 

7 

81.5 

2.7 

79.6 

4.6 

.989 

.58 

1.66 

.80 

8 

80.6 

2.6 

78.8 

4.4 

.964 

.36 

.53 

.87 

9 

79.8 

3.3 

77.5 

5.6 

.925 

9.92 

*94 

.84 

10 

80.9 

3.2 

78.7 

5.4 

.961 

10.31 

.90 

.84 

11 

81.5 

3.0 

79.4 

5.1 

.983 

.5L 

.84 

.85 

12 

82.0 

3.2 

79.8 

5.4 

.995 

.64 

.97 

.84 

13 

82.4 

4.0 

79.6 

6.8 j 

.989 

.54 

2.52 

.81 

14 

82.2 

3.8 

79.5 

| 6.5 

.986 

.51 

* .40 

.81 

15 

82.9 

4.4 

80.3 

7.0 1 

1.011 

.76 

.65 

,80 

16 

81.9 

4.8 

79.0 

7.7 

0.970 

.33 

.85 

.78 

17 

81.1 

4.0 

78.3 

6.8 

.949 

.14 

.43 

.81 

18 

81.2 

3.3 

78.9 

5.6 

.967 

.34 

.01 

.84 

19 

81.2 

2.8 

79.2 

4.8 

.976 

.45 

1.72 

.86 

20 

81.6 

3.1 

79.4 

5.3 

.983 

.51 

.91 

.85 

21 

81.6 

3.9 

78.9 

6.6 

.967 

.32 

2.40 

. .81 

: 22 

79.4 

2.3 

77.8 

3.9 

.934 

.05 

1.32 

.88 

23 

80.9 

2.6 

79.1 

4.4 

.973 

.45 

.55 

.87 

24 

81.1 

2.8 

79.1 

4.8 

.973 

.42 

.71 

.86 

25 

80.6 

2.0 

79.2 

3.4 

.976 

.50 

.38 

.90 

26 

80.0 

3.0 

77.9 

5.1 

.937 

.06 

.76 

.85 

27 

80.6 

3.2 

78.4 

5.4 

.952 

.21 

.89 

.84 

28 

80.4 

2.8 

78.4 

4.8 

.952 

.21 

.68 

.86 

29 

79.6 

2.1 

78.1 

3.6 

.943 

.14 

.23 

,89 

30 

80.1 

2.0 

78.7 

3.4 

.961 

.35 

.16 

.90 

31 

l 

80.8 

2.1 

79.3 

3.6 

.979 

.51 

.28 

.89 . 


All the Hygrometrieal elements are computed by the Greenwich Constants; 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office 3 Calcutta , 
in the month of July 1&67. 


Sourly Means, &c. of^the Observations and of tlie Hygrometrical elements 
dependent tbereon. 


Hour. 

Mean Heiglit of 
the Barometer at 
32° Faht. 

Bange of the Barometer 
for each liour during 
the month. 

Mean Dry Bulb 
Thermometer. 

Eange of tbe Tempera- 
ture for each hour 
during the month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

o 

,0 

Mid- 









■night. 

29.572 

29.718 

29.393 

0.325 

81:9 

84,7 

77.2 

'7.5 

1 

.562 

.715 

.393 

.322 

81.8 

84,4 

76.4 

8.0 

2 

.553 

.711 

.385 

.326 

81.6 

84.2 

76.0 

8.2 

•3 

.545 

.705 

.399 

.306 

81.4 

83.6 

76.3 

7.3 

4 

.539 

.702 

.411 

.391 

81.2 

83.4 

76.0 

7.4 

5 

.549 

.714 

.406 

.308 

81.0 

83.4 

76.0 

7*4 

6 

.560 

.726 

.413 

.313 

81.1 

83.6 

76.2 

7.4 

'7 

.577 

.745 

.416 

.329 

81.9 

84.7 

77.9 

6.8 

•8 

.587 

.745 

.436 

.309 

82.9 

86.4 

77.8 

8.6 

9 

. 596 

.738 

.443 

.305 

84.1 

88.5 

78.3 

10.2 

20 

.596 

.7.43 

.439 

.304 

85.3 

89.4 

.77.4 

12.0 

11 

.590 

,7.47 

.416 

V. . 

.331 

86.4 

91.2 

77.8 

.13,4 

‘Hoon. 

.577 

.726 

,■ .404 

.322 

87.0 

91.8 

76.8 

15.0 

1 

.557 

.695 

.383 

.312 

87.3 

92.8 

76.0 

16.8 

. 2 

.535 

.679 

.369 

.310 

87.1 1 

93.7 

74.8 

18.9 

'• : ' 3 

.518 

.678 

.352 ! 

.326 

86.5 1 

93.2 

75.8 

17.4 

4 

.506 

,659 

.314 

.34o 

86.1 ; 

92.8 

.75.8 

17.0 

•5 

.504 

.650 

.316 

.334 

85.4 -| 

91-3 

76.2 

15.1 

•6 

.515 

.670 

.332 

.338 

84.1 

90.6 

76.4 

14.2 

7 

.534 

,689 

.357 

.332 

83.4 

87.6 

.76.6 

11.0 

•8 

.555 

.704 

.368 

.336 

83.0 

85.4 

76.6 

8.8 

9 

.573 

.719 

.387 

.332 

82.7 

85.8 

77.0 

8.8 

10 

.586 

,735 

.405 

.330 

82.4 

85.6 

77.0 

8.6 

11 

.581 

.732 

.399 

.333 

82.0 

85.0 

,77.4 

7.6 


The Mean. Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
••hours during the month. ' ■ • 


Hi 


Meteorological Observations* 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta , 
in the month of July 1867. 


Hourly Means, See. of tlie Observations and of the Hygroxnetrical elements 
dependent thereon. — (Continued.) 


Hour. 

Mean Wet Bulb Ther- ! 
mometer. 

£ 

1 

■ ... o ■ 

•8 

m 

p 

Computed Pew Point. 

* 

■ © . ■ . 

P 

© 

S 

-8 . 
jQ 

w ■§ 
fc * 1 

Mean Elastic force of 
Vapour. 

I ,; 

g <‘3 
i> o 
'S'g 

a«s 

be o 
11 

1 «s . 

* 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. j 

♦ 

0 

■ ■ ' 

° 

0 

O 

Inches. 

T. gr. 

T. gr. 


Mid- 









night. 

80.2 

1.7 

79.0 

2.9 

0.970 

10.44 

1.00 

0.91 

1 

80.1 

1.7 

78.9 

2.9 

.967 

.41 

0.99 

.91 

2 

80.0 

1.6 

78.9 

2.7 

.967 

.41 

.93 

.92 

3 

79.8 

1.6 

78.7 

2.7 

.961 

.35 

.92 

* .92 

4 

79.7 

1.5 

78.6 

2.6 

.958 

.32 

.89 

.92 

5 

79.6 

1.4 

78.6 

2.4 

.958 

.34 

.80 

.93 

6 

79.8 

1.3 ! 

78.9 

2.2 

.967 

.43 

.74 

.93 

7 

80.1 

i .8 ; 

78.8 

3.1 

.964 

.38 ; 

1.06 

.91 

8 

80.6 

2.3 ! 

79.0 

3.9 ! 

.970 

. .42 ; 

.37 

.88 

9 

81.1 

3.0 

79.0 

5.1 ! 

.970 

.40 i 

.81 

.85 

10 

81.5 

3.8 

78.8 

6.5 

.961 

.29 1 

2.35 

.81 

11 

82.0 

4.4 

78.9 

7.5 

.967 

.30 ! 

.76 

.79 

Noon. 

82.0 

5.0 

79.0 

8.0 

.970 

.33 

.96 

.78 

1 

82.0 

5.3 

78.8 

8.5 

.964 

.25 ! 

3.16 

,76 

2 

82.1 I 

1 5.0 

79.1 

8.0 

.973 

.36 

2.97 

.78 

3 

81.7 

4.8 

78.8 

7.7 

.964 1 

.27 1 

.83 

.78 

4 , 

81.6 

p . 4.5 

78.4 

7.7 

1 .952 

.15 | 

.80 

,78 

5 ! 

81.1 

4.3 

78.1 

7.3 

.943 

.08 ! 

.60 

.80 

6 

80.9 

3,2 

78.7 

5.4 

.961 

.31 | 

1.90 

.84 

7 

1 80.6 

2.8 

78.6 

4.8 

.958 

1 .28 

.68 i 

*86 

8 

1 80.5 

2.5 

78.7 

4.3 

.961 

.33 

.49 | 

,87 

9 

| 80.4 

2.3 

78.8 

3.9 

.964 

.36 

1 .36 

.88 

10 

1 80.3 

2.1 

78.8 

3.6 

.964 

.36 

.25 

.89 

11 

80.1 

! 1.9 

78.8 

3.2 

.964 

.38 

.09 

! .91 


All the Hygrometrical elements are computed by the Greenwich Constants. 




Meteorological Observations, Hi! 

Abstract of the Remits of the Sourly Meteorological Observations 
taken at the Surveyor General 3 's Office, Calcutta 9 
in the month of July 1867 . 

Solar Radiation, Weather, &e. 



r-i- p 

M & 

O 5 

<D % 

ap-l-i 

“1 

J « 1 

H'r% 

SS * 

•g*<s 



Prevailing 
direction of the 
Wind. 


General aspect of the Sky. 


o Inches*) 
1 | ... 0.09 


119.0 


119,5 


129.0 


1.37 

3.98 

* 1.68 

0.05 

0.21 

0.75 

0.55 

0.28 


S.S. W. & variable, 

S. S.W. &s. w. 
[W. S. W. 

S.S. E. 

s.&s. s.w. 
s. s. w.& s.w. 

s. s. w. 

s. w. <& s. s. w. 
s. s. w. & s. 

s. s. w.&s. w. 
s. 8, W. 

w. & s. s.w. 

& s. s.w. 

S. S. W. & variable! 


1.0 

12.0 

1.0 

5.0 

1.1 
1.0 

3.8 

0.7 

1.0 

0.2 

2.0 


Stratoni to 8 a. m. oi to 1 p.m. 
Stratoni afterwards. Thun- 
der at 3 p. m., slight rain at 

5 & 10 | a. m. 1 , 3 & 4 P. M. 
i High wind at 2 j p. m. 

|Clear to 4 a.m. Stratoni to 8a.m. 

Overcast afterwards .Rain from 
, 1 to 4 p. m. & at8 &10| p. m. 
Overcast. High wind at 2J & 7\ 
a. m. Lightning at 1 a. m. 
Rain whole day. 

[Overcast to 6 a. m. ^i & to 

6 p. m. Clear afterwards. 
Rain from midnight to 6 a. m. 

[Stratoni to 10 a. m. '■m after- 
wards, slight rain at midnight 
& at 9 J p, m. 

[Clear to 5 a. m. '"i to 3 p. m. 
Overcast afterwards. Thun- 
der at 4 p. m. Rain at 4 & 5 
p. m. High wind at 4J- p, m. 
Overcast nearly the whole day. 

I Rain at 11 p. m. 
lOvercast nearly the whole day. 
Rain at 6 p. m. & from 9 to 
11 P. M. 4 

I Overcast to 5 a. m. Vi to 7 p. m. 
Overcast afterwards. High 
wind at 8f p. m. Rain at mid- 
night ljAM&fromSf toll pm 
Overcast to 10 a. m., clouds of 
different kinds afterwards. 
W-i to 6 a. m. Vi to 11 A. M. 

Overcast to 5 p. m., clouds of 
, different kinds afterwards. 
[Overcast to 5 a. m. Vi to 9 a.m 
^ito2 pm Overcast afterwards 
, Slight rain froml to 4 a. m. 

I Vi to 7 a. m. rsi to 3 p. m., stra- 
toni to 7 p, m. Vi afterwards. 
Scuds from S, to 8 a. m., scatd. 
°i to 4 p. m. Overcast after- 
wards. Rain from 5 to 7. f. m. 


liv 


Meteorological Observations . 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta, 
in the month of July 1867. 


Solar Radiation, Weather. &c. 


© 

la 

p 

o o 
GQ'-S 

.. 

* *3 

c3 c3 

s * 

Rain Guage 1 
ft. 2 in. above 
Ground. • 

Prevailing 
direction of the 

Wind. 

. ^3 
oc p 

© ‘r* 

. 5*-i 

►s ° 

p 

S g 

a> 

General aspect of the Sky. 

17 . 

i 0 
! 104.0 

ITnclios 
| 0.08 

Ie..& e. s. e. 

lb 

4.2 

Stratoni to 10 a. m. i to 4 p. m. 

18 

| :• ■ 

0.19 

E. S. E. & S. S. E. 

5.7 

\i to 8 p. m., stratoni after- 
wards. Brisk gale at 1J p. M. 
Rain at 11 a. m. noon &op. u. 
Stratoni to noon & V\~.i af ter- 

19 


0.25 

S. S. E. & S. E. 


wards. High wind at 10| a. 
m. Rain from 10 a. m., to 2 p. 
m., & at (>| & 11 p. M, 

\i to 3 am O vercast to 9 a MW.i 

.20 

129.0 


S. S. E. 


to 2 pm Vi to 5 pm\_J after- 
wards. Rain from 4 to 7 |am. 
Stratoni to 7 a. m. ^i & stratoni 

21 1 

128.0 

0.04 

E. & variable. 

0.8 

afterwards. 

Scald. ~i to 6 p. m. Overcast 

22 

0.26 

s.w.&s.s.w. 

6.4 

afterwards. Light rain at 2 a. 
■m.2|,3| p.m.& fromS to 11 p.m. 
Overcast to 1 p. m - to 7 p. m. 

28 


0.20 

S. W, S. & S. by E. 

0.2 

Clear afterwards. High wind 
from 10 a. m. to noon. Rain 
from midnight to 3 a. m. & 
from 8 a. M.'to noon. 

Vi to2AMOvercast to noonViaf- 

.24 


0.12 

S. by E,S.&S.S.W. 

0.2 

terwards .Rainat3, 6, 1 l&noon 
Vi to 7 p. m., clear afterwards. 

25 

113.0 

0.24 

s.&s. s.w. 

0.2 

Rain from 6 1 to 9 am. & at 12| am 
Scatd. clouds to 8 a. m. Over- 

' 26 

124.0 

0.60 

S. S. W. & variable. 


cast to 3 p. M » scatd., clouds 
to 7 p. M., clear afterwards. 
Rain after intervals. 

Vi to noon. Overcast to 5 p. 

27 

0.11 

S. W.&W. s. w. 

1.5 

M. Scatd. i afterwards. 

Rain from 2| to 5 p. m. 

Scatd. i to 2 a. m. clear to 6 

28 


! 0.05 

s. w.&s. s.w. 

0.3 

a. m. Overcast afterwards. 
Lightning to N at 8 p.m. R ain 
at 3 p.m. <fc from 7 to 9 p. M. 
Overcast. Rain at 8 & 9 a. m. 

29 


1.68 

s. w. & s. s. w. 

0.4 

Over cast. Rain from 7^ a. m. to 

30 


0.23 

S.&S.byE. 


1 p. u. & from 6 to 10 p. M. # 
Overcast to noon^i to 8 p. M.\i 

81 


1.38 

s. & s, s. w. 

M .. 7 1.- ■ 

i : ■■■' -7 V ■ 

1.6 

i afterwards . Li ghtning to N W 
! at 8 p.m. Rain from 3 £ to 8 am. 
Clear to 3 a.m. Strafe mi to 9 a. 





M.Overcasfc to 6 p.m. Stratoni 
afterwards.Thunder & Light- 
ning at 2| p.m. Rain at 10 a. 
M. & from 2 to 6 p. m 


\ i Cirri, — i Strati, Cumuli,'—! Cirro-strati, Cumulo strati, ^ iNimbi, 
W Cirro cumuli. 
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Abstract of He Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta 3 
in the month of July 1867. 

Monthly Results. 


Troy grain. 

Mean Weight of Vapour for the month ... ... ^ ... 10.28 

Additional Weight of Vapour required for complete saturation ... 1.79 

Mean degree of Humidity for the month, complete saturation being unity 0.85 


Inches 


Rained 26 days, — Max. fall of rain during 24 hours ... ... 3.98 

Total amount of rain during the month ... ... ... 15.44 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 13.54 

Prevailing direction of the Wind.., ... S. S. W, S. W. & 8. . 


Inches. 


Mean Wet Bulb Thermometer for the month ... ... ... 80.7 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.0 
Computed Mean Dew-point for the month ... ... ... 78.6 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 5.1 

Inches. 


Mean Elastic force of Vapour for the month ... ... ... 0.958 


Mean height of the Barometer for the month... 

Max. height of the Barometer occurred at 9 a. m. on the 6th 
Min. height of the Barometer occurred at 4 p.m. on the 21st 
Extreme range of the Barometer during the month 
Mean of the daily Max. Pressures 
Ditto ditto Min. ditto ... 

Mean daily range of the Barometer during the month ... 


... 29.557 
... 29.748 
... 29.314 
... 0.434 
... 29.607 
... 29.494 
... 0.113 


Mean Dry Bulb Thermometer for the month 
Max. Temx>erature occurred at 2 p. m. on the loth 
Min. Temperature occurred at 2 p. m. on the 3rd 
Extreme range of the Temperature during the month 
Mean of the daily Max. Temperature ... 

Ditto ditto Min. ditto, 

Mean daily range of the Temperature during the month.. 


83.7 

93.7 

74.8 

38.9 
88.6 
80.3 

8.3 


Abstract of the Results of the Sourly Meteorological Observations taken at the Surveyor General's Office, Calcutta, in the month of July 1867 . 
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Meteorological Observations* Ivii 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Of ire, Calcutta > 
in the mouth of August 1807. 

Latitude 2£° 38' 1" North. Longitude 88° £0' 34" East. 

Height of the Cistern of the Standard Barometer above, the sea level, 18.11 feet. • 


Daily Means, &e. of the Observations and of the Hygromefcrieal elements 
dependen t thereon . 
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Range of the Tempera- 
ture during the day. 

Date. 
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j 
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Inches. 
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Inches. 

Inches. 

. ■ '■ ■. ■ 

0 

0 

0 
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1 

29.581 

29.628 

29.523 

0.105 

83.0 

89.5 

80.0 

9.5 
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.618 

.667 

.576 

.091 

83.6 

88.5 

80.2 

8.3 
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.63:1 

.676 

.571 

.105 

82.7 i 

87.0 

80.0 

7.0 

4 

.639 

.691 

.586 

.305 

82.8 

86.8 

80.0 

6.8 
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.634 

.691 

.558 

.133 
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89.7 

80.4 

9.3 
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.591 

.639 
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.102 

83.3 j 

88.6 

79.5 

9.1 
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.510 

.112 

84.7 

89.0 

81.0 

8.0 
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.576 

.622 

.518 

.101. 

82.5 

86.5 

80.0 

6.5 
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.625 

.687 

.574 

.113 

82,5 

89.4 

78.0 

11.4 
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.559 

.132 

83.6 

89.5 

80.0 

9.5 
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.459 

.140 
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81.0 

7.0 

12 

.527 | 
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.540 

.616 

.473 

.143 

i 79.0 ! 
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3.3 

15 

.500 ' 
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80.0 
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3.5 

10 
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i .656 

j .509 

| .147 

! 79.0 

i 82.2 

i 76.3 i 

5.9 

17 

.663 

j ,714 

.616 

1 ,098 

1 81,9 

! '85.5 

| 78.5 ^ 

* 7.0 

18 
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.732 

j .613 ' 

1 .119 

1 83.6 

! 87,1 

j 81.7 

; 5.4 
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.60S 

| .656 
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1 . .139 
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! 82.5 

j 77,9 

! 4.8 
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[': '8 1.7 ;■ ■ 
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i ' 6.6 

' 25 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
.■Thermometer Means are derived, from the hourly observations, made daring 
the .day. 
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taken at the Survey or General/ s Office, Calcutta 3 
in the month of August 1867, 


Daily Means, <fec. of the Observations and of the Hygromefcrical elements 
dependent thereon . — ( Continued J 


Date. 


A 

p 

1 

CD 

£ 

PD 

© 

3 

o 

ffl 

Pm 

■P U 

e3 

O CD 

|fej 

PD 

3 

g 1 

P 

d * 

b 

§ 

! p 


& 

* 
■: CD 

P 


P* 

P, 

I 

o 


£ 

CD 

P 

CD. 

& 

• 5 ; 


P.S 

,0 

P 


W.: 

& 


o.a 

« Ch 

l> © 

Cw -P 

o O 
Id 


§ «8 
£ a 


oa g 

-..'O' 

-ft ■ 

teg g 

tp. 43. A 

^ C^s 

■r^ CD'.' .GO.. 

. ^0 

a S3 

o o ft 

Hs t 1 .! 
8 

<{ 


w 


S c3 

^ 00,1m 
C| 
CD S 
■Ch;P 

o,® to 

.. O Pm Pi 

g S*s 

bCOrO 
® o rt 

^ b72 

C3^3 d 
. CD. T3 U 



! o 

0 

0 

0 

j Inches. 

i T. gr. 

T. gr. 


i 

! 80.1 

2.9 

78.1 

4.9 

j 0.943 

j 10.12 

1.70 * 
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All the Flygrometrieal elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of August 1867. 


Hourly Means, &c. of tlie Observations and of the Hygronietrieal elements 
dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observations 
ialcen at the Surveyor General’s Office, Calcutta , 
in the month of August 1867 . 


Hourjy Means, &e. of the Observations and of tlie IT jgromefcrical elements 
dependent thereon . — (Continued.) 
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All tlxe Ejgrometrical elements are computed by the Green meh Constants. 
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Ah stract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office , Calcutta, 
in the month of August 1867. 


Solar Eadiation, Weather, &c. 
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O a © 
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Prevailing 
direction of the 
Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Sky. 

1 

o 

125.0 

] nclies 
0.71 

S.& W. 

lb 

2.9 

Stratoni to 8 a. m. to 3 p. M. 

2 

120.0 

0.22 

S. byE. &s. S.E. 


Overcast to 8 p. m. v. i af- 
terwards. Pain at 2 & 5 p. wr. 
Scatd.\i & '-i to 6 p. m. Scatd. 

3 

120.5 

0.79 

S. S . E & E. 

0.6 

'v_i afterwards. Eain from 11| 
A. m. to 1 P. M. 

Clear to 4 a.m. Scatd. to 11 

4 

120.0 

0.29 

S.E. & S. S. E. 


a. m. Stratoni to 6 p. m., 
clear afterwards. Eain from 
10^ to noon & at 3 p. m. 

Clear to 5 a. m. Scatd. ^i & \i 

5 

122.2 

0.52 

S. S.E. 

0.5 

to 11 a. m., clouds of diffe- 
rent kinds afterwards. Thun- 
der at 1| p. m. Eain at 11-J 
A. M. 2| & 6 P. M. 

Stratoni to 5 a. m. to 1 p.m. 

6 


1.95 

S. S.E. & S.W. 


Overcast to 4 p. m. : M to 8 
p. m., clear afterwards. Eain 
at 2 & 3 p. m. 

Overcast nearly the whole day. 

7 

129.2 


S. S. E.&S.S. W. 


Thunder at 6 a. m. Eain at 2 
a. m. & from 4 to 7 a. m. 

Clear to 5 a. m. Scatd. \ i to 11 

8 



S. S. E. & S. S. W. 


a. m., clouds of different 
kinds afterwards. 

Stratoni to 3 a. m. to noon. 
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! : 

0.46 

S. byW,S. &S.byE. 


Overcast to 4 p. m. v-vJ after- 
wards. Slightrain at 10p.m. 

Scatd. v_i to 5 a. m. Overcast 

10 

131.0 


S.&S. S.E. 


to 10 a.m. ~ i afterwards. Eain 
from 6| to 9 a. m. & at 4 |p.m. 
Scatd. \i & nearly the 

11 

129.4 

0.11 

S. & S. by E. 

0.2 

whole day. 

Scatd.\i to 5 A.M.^i to 3 pm Vd 
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121.4 

0.14 

E. S. E. & E. 

5.6 

afterwards. Eain at 12| a. m. 
Scatd. W to 10 a. m. Scatd. '"i 

13 

123.0 

0.40 

E.S. E. & E. by S. 

1.2 

to 5 p. m., clouds of different 
kinds afterwards. High wind 
at 7i p. M. Eain at 1 J & 11 a. 
m. 2 &> from 4J toj p. m. 

Stratoni to 4 a. m. Overcast to 9 

14 


0.82 

E. S. E, S. E.& S. 


a. m. ""i to 1 p. m. Overcast 
afterwards.Eain after intervals. 
Overcast nearly the whole day. 

15 

... 

4.64 

W.& s. w. 

1.4 

Eain from midnight to 5| p. 
m. & at 9| p. m. [day. 

Overcast. Eain nearly the whole 
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Solar Badiation, Weather, &e. — { Continued.) 


Prevailing 
direction of the 
Wind. 


Vd to 6 a. m. Overcast after- 
wards. Light rain at 9 a. m., 
from 11 a. m. to 3 p. m. & 
from 9 to 11 p. m. 

Overcast to 6 a. m. Seatd. ^i to 
7 p. m. Clear afterwards. Bain 
at midnight 1, 3 & 4 a. m. 

Seatd. '"T & \ i to 3 a.m. Seatd. 

'"i to 2 p. m. M & wi to 6 
p. m., clear afterwards. Slight 
rain at 6 <& 11 A. M, 

Seatd. Vi to 8 a. m. 'm to 3 p. 
m. Seatd. clouds afterwards. 
Thunder at 3f p. ( m. Lightning 
to W. at 8 p. m. 

Stratoni to 2 a. Overcast to 
7 p. m. Seatd. clouds after- 
wards. High wind at a.m. 
Thunder from 7 to 10 a. m, 

! Lightning at 8 & 9 a. m. Bain 


3.40 S.by E, S.&WS.W. 


26 134 4 0.20 S.S.E,SSW&SbyW 


■Stratoni to 6 a . m . ^ i t o 7 1 
! afterwards. Bain at 


\ i_ Cirri, — i Strati,^] 
^ i Cirro cumuli. 
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Abstract- of the Remits of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta , 
in the month of August 1867. 

Monthly Besults. 


Mean height of the Barometer for the month ... 

Max. height of the Barometer occurred at 10 a. m. on the 24th 
M in. height of the Barometer occurred at 4 p.m. oil the 12th 
Extreme range of the Barometer during the month 
Mean of the daily Max. Pressures 
Ditto ditto Min. ditto ... 

Mean daily range of the Barometer during the month ... 


Inches. 

. 29.607 
. 29.733 
. 29.432 
. 0.301 

. 29.661 
. 29.542 
. 0.119 


Mean Dry Bulb Thermometer for the month 
Max. Temperature occurred at 3 p. m. on the 30th 
Min. Temperature occurred at 5 a. m. on the 16th 
Extreme range of the Temperature during the month 
Mean of the daily Max. Temperature ... 

Ditto ditto Min. ditto, 

Mean daily range of the Temperature during the month... 


82.8 

91.6 

76.3 

15.3 

87.3 

79.7 
7.6 


Mean "Wet Bulb Thermometer for the month ... 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 
Computed Mean Dew-point for the month 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 


Mean Elastic force of Yapour for the month 


80.1 
2.7 
78.2 
4.6 

Inches. 

. 0.946 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 10.15 

Additional Weight of Yapour required for complete saturation ... 1.60 

Mean degree of humidity for the month, complete saturation being unity 0.86 


Inches. 

Bained 24 days, — Max. fall of rain during 24 hours ... ... 4.64 

Total amount of rain during the month ... ... ... 18.50 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 17.09 

Prevailing direction of the Wind... ... S. S. E., S. & S. B. W. 


the Hourly Meteorological Observations taken at the Surveyor General* $ Office, Calcutta, in the month of Angt. 1867. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at ike Surveyor General 3 s Office, Calcutta, 
in the month of September 1867. 

Latitude 22° 38' l'' North. Longitude 88° 20' 3 1/' East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

Mean Height of 
the Barometer 
at 32° Paht. 

Eange of the Barometer 
* during the day. 

' . ■ 

■ ' *3 *■*. 

kS.; 

Q 5 

^ EH 

Eange of the Tempera- 
ture during the day. 

Max. 

Min. 

Diflf. 

Max. 

Min. 

DiiF. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.577 

29.636 

29.489 

0.147 

86.8 

92.5 

82.8 

9.7 

2 

.588 

.632 

.543 

.089 

84.0 

88.6 

81.5 

7.1 

3 

.619 

.670 

.574 

.096 

82.5 

88.9 

79.8 

9.1 

4 

.648 

.708 

.581 

.127 

82.3 

88.0 

79.9 

8.1 

5 

.673 

.734 

.614 

.120 

80.6 

84.3 

78.5 

5.8 

6 

.711 

.771 

.661 

.110 

80.1 

' 82.5 

78.0 

4.5 

7 

.710 

.794 

.640 

.154 

83.4 

88.5 

79.0 

9.5 

8 

.686 

.758 

.601 

.157 

84.3 

S9.5 

80.0 

9.5 

9 

.635 

.701 

.549 

.152 

85.2 

90.8 

80.9 

9.9 

10 

.630 

.695 

.559 

.136 

86.0 

92.0 

81.5 

10.5 

11 

.659 

.722 

.552 

.170 

86.0 

89.6 

82.0 

7.6 

12 

.675 

.731 

.606 

.125 

86.4 

92.5 

81.9 

10.6 

13 

.635 

.691 

.575 

.116 

84.7 

92.2 

81.5 

10.7 

14 

.550 

.617 

.455 

.162 

85.2 

92.4 

81.5 

10.9 

15 

.480 

.537 

.413 

.124 

81.6 

86.6 

78.5 

8.0 

1G 

.425 

.491 j 

.343 

.148 

80.8 

84.6 

1 78.5 

6.1 

17 

.467 

.551 

■ .374 

.177 

81.5 

84.5 

! 79.8 

4.7 

18 

.561 

■ .628 1 

. . .505 

i v .123 

82,0 

86.6 

79.5 

7.1 

19 

.612 

! .676 i 

.565 

.111 

83.2 

86.0 

80.0 

6.0 

20 

.630 

1 .672 ! 

.691 

*.081 

81.5 

86 5 

77.4 

9.1 

21 

.653 

.711 j 

.605 

■ .106 

79.8 

83.0 

77.0 

6.0 

22 

.682 

; - .745 :i 

,638 

.107 

79.8 

85.0 

76.0 

9.0 

23 

.720 

.781 

.661 

.120 

81.8 

88.2 

76.5 

11.7 

24 ! 

.735 

.804 

,665 

.139 

83.6 

88.6 

, 78.6 

j 10.0 

25 

.688 

.750 

,601 


85.2 

90.7 

i 80.5 

10.2 

26 

.663 

.711 j 

.591 

.IfeO 

86.3 

91.7 

82.0 

9.7 

27 

.714 

.786 

.660 

.126 

85.4 

92.0 ! 

80.0 

12.0 

28 

.772 

.840 

.719 

.121 

83.4 

90.7 

80.5 

10.2 

29 

.793 

.848 

.737 

.111 

81,8 

85.5 

79.8 

5.7 

30 

.799 

.844 

.764 

.080 

79.1 

81.5 

78.0 

3.5 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during * 
the day . 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta , 
in the month of September 186?. 


Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued .) 


Date. 

0 

§ 

« 

Id <2 

fe-s 

^ g 
g S 

§ s 

a 

.p 

<D 

* 

Q 
> 
o 
rQ 
. c£ 

A 

ft 

6? ■ 

A 

Computed Dew Point. 

l 

o 

s 

il 

w.s 

. o 

A 

Mean Elastic force of 
vapour. 

MeanW eight of Y apour 
in a Cubic foot Of air. 

Additional Weight of 
Yapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

O 

0 

0 

Inches. 

T.gr. 

T. gr. 


1 

82.2 

4.6 

79.4 

7.4 

0.983 

10.47 

2.47 

0.79 

2 

81.0 

3.0 

78.9 

5.1 

.967 

.37 

1.80 

.85 

3 

80.0 

2.5 

78.2 

4.3 

.946 

.17 

.47 

.87 

4 

80.0 

2.3 

78.4 

3.9 

.952 

.23 

.35 

.88 

5 

78.6 

2.0 

77.2 

8.4 

.916 

9.89 

.12 

.90 

6 

78.9 

1.2 

78.1 

2.0 

.943 

10.18 

0.66 

.94 

7 

80.1 

3.3 

77.8 

5.6 

.934 

.01 

1.95 

.84 

8 

80.7 

3.6 

78.2 , 

6.1 

.946 

.13 i 

2.15 

.83 

9 

80.0 

4.6 

77.4 

7.8 

.922 

9.85 

•76 

.78 

10 1 

81.4 

4.6 

78.2 : 

7.8 

.946 

10.09 

! .82 | 

.78 

11 | 

81.6 

4.4 

78.5 

7.5 ; 

.955 ! 

.18 

.73 

.79 

12 

1 81.9 

4.5 | 

78.7 

! 7.7 

.961 

.24 

.82 

.78 

13 

81.1 

3.6 

| 78.6 

6.1 

1 .958 

1 .26 

.16 

.83 

14 

82.3 

2.9 

80.3 

4.9 

1.011 

.80 

1.81 

.86 

15 

79.7 

1.9 

78.4 

3.2 

0.952 

.25 

.09 

.90 

10 

79.3 

1.5 

78.2 

2.6 

.946 

.19 

0.88 

.92 

17 

80.2 

1.3 

79.3 

2.2 

.979 

.55 

.76 

.93 

18 

80.4 

1.6 

79.3 

2.7 ‘ 

.979 

.53 

.94 

.92 

19 

81.4 

1.8 

80.1 

3.1 

1.005 

.77 

1.12 

.91 

20 

79.7 

1.8 

78.4 

3.1 

0.952 

.25 

.08 

.91 

21 

78.5 

1.3 

77.6 

2.2 

.928 

.03 

0.72 

.93 

22 

77.4 

2.4 

75.7 

4.1 

.S73 

9.43 

1.32 

.88 

23 

78.8 

3.0 

76.7 

5.1 

.902 

.70 

.70 

.85 

24 

80.8 

2.8 

78.8 

4.8 

,964 

10.34 

.69 

.86 

25 

81.7 

3.5 

79.2 

6.0. 

.976 

.43 

2.18 

.83 

26 

82.6 

3.7 

80.0 

6.3 

1.001 

1.68 

.34 

.82 

27 

81.4 

4.0 

78.6 

6.8 

0.958 

.23 

.45 

.81 

28 

80.1 

3.3 

77.8 

5.6 

.934 

.01 

1.95 

. .84 

29 

79.1 

2.7 - 

77.2 

4.6 

.916 

9.85 

.55 

.86 

30 

1 

77.8 

1.3 

76.9 

2.2 

.908 

.82 

0.71 

.93 


All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of : the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’ $ Office 3 Calcutta^ 

- in the month of September 1867. 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
82° Fakt. 

.Range of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer. 

Bange of the Tempera* 
ture for each hour 
during the month. 

Mas. 

Min. 

Diff. 

Max. 

Min. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

o 

o 

Mid- . 









night. 

29.658 

29.792 

29.450 

0.342 

81.5 

84.5 

77.0 

7.5 

1 

.646 

.779 

.432 

.347 

81.3 

84.2 

77.0 

7.2 

2 \ 

.635 

.773 

.411 

.362 

81.0 

84.0 

76.5 

7.5 

3 1 

.625 

.764 

.394 

.370 

80.7 

83.8 

76.5 

7.3 

4 | 

.622 

.769 

.374 

.395 

80.5 

83.4 j 

70.4 

1 7.0 

5 

.631 

.774 

.392 

.382 

80.4 

84,2 

76.4 1 

7.8 

6 

l .648 

.787 

.412 

.375 

80.4 

84.0 

76.0 

8.0 

7 

| .664 

.800 

.443 

.357 

81.0 

84.5 

76.0 

8.5 

8 

! .685 

.836 

.477 

.359 

82.3 

85.7 

76.8 

8,9 

9 

! .700 j 

.845 

.491 

.354 

! 84.1 

! 87.7' 

| 78.4 

9.3 

10 

i .701 

,846 

.474 

.372 

! 85.0 

! 89.3 

79.0 

10.3 

11 

j .689 ! 

.848 

.450 

,398 

85.6 

90.0 

; 78.5 

11.5 

Hoon. 

.666 

.813 

.395 

' .418 

.86,5 

91.5 

78.0 

13.5 

1 

.642 

! .811 

.398 

.413 

86.8 

92.2 

78.0 

14.2 

2 

.618 

i .797 

.376 

.421 

86,7 

92.5 

77.4 

15.1 

3 

.598 

.777 

.362 

.415 

85.9 

92.5 

78.5 

14.0 

4 

.590 

.773 

.343 

.430 

85.7 

92.2 

78.5 

13.7 

5 

.592 

.773 

.354 

,41.9 

85.0 

92.0 

78.7 

13.3 

6 

.608 

.787 

.378 

.409 

83.7 

89.0 

79.0 

10.0 

7 

.627 

.800 

.398 

.408 

83.1 

88.0 

79.0 

9.0 

8 

.650 

.811 

.408 

.403 

82.6 

86.2 

79.0 

7.2 

9 

.668 

.821 

.414 

.407 

82.2 

86.0 

78.0 

8.0 

10 

.678 

.833 

,420 

.413 

82.0 

85.8 

77.5 

8.3 

11 

.674 

.827 

.432 

.395 

81.6 

85.4 

76.4 

9.0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological ‘Observations 
taken at the Surveyor GeneraVs Office , Calcutta, 
in the month of September 1867. 


Hourly Means, Sic. of the Observations and of tlie Hygrometrical elements 
dependent thereon.— (Continued.) 


Inches, 


All the Hygrometrical elements are computed by the Greenwich Constants, 


0 

0 

1.8 

78.4 

1.7 

78.4 

1.0 

78.4 

1 .4 

78.3 

1.3 

78.3 

1.4 

78.0 

1.3 

78.2 

1.4 

78.6 

2.0 

78.9 

3.3 

78.5 

3.6 

.78.9 

42 

78.5 

4.9 

78.7 

5.1 

78.6 

5.4 

78.1 

4.9 

77.6 

4,7 

77.7 

4.3 

77.7 

3.1 

78.4 

2.6 

78.7 

2.3 

78.7 

2.0 

78.8 

2.0 

78.6 

1.9 

78.4 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General s Office } Calcutta , 
in the month of September 1867. 


Solar Eadiation, Weather, &c. 


. <£ : 

ts 

ft 

Max, Solar 
radiation. 

^ £ 

D 

§ « « 
6 a § 

Prevailing 
direction of the 
Wind. 

Max. Pres- 
sure of Wind . 

General aspect of the Sky. 


t o 

Inches 

1 

ft 


1 

131.4 

0.15 

S.&E. N. E. 

••• 

\i to 6 A. m. ^i to 7 p. M. , clear 
afterwards. Slight rain at 4jp. m. 

2 


S., E. & E. by S. 

0.3 

Scatd. clouds to 4 a. m. Vi to 
9 a. m., overcast to 7 p.m., clear 
afterwards. Thunder at 11 -Ja.m. 
Eain at 10 & 11 a. m. & at 4| & 
5| P. M. 

3 

* 

0.96 

E. N. E. & S. E. 

3.0 

wi to 5 a. m ., overcast after- 
wards. High wind at If p. m. 
Thunder at 8$ a. m. & 1| p. m. 
Lightning at 1| p.m. Eain at 8J 
A. M. & from If to 3;y P, M. 

.4 


0.49 

E., S.E. & S.W. 


Clear to 2 a. M.Stratoni to 6 a. 
m. Vi to 11 A. M. f'i to 2 P. M. 
overcast to 6 p. m. Vi after- 
wards. Eain at Ilf a. h., from 
3 to 6 p. m. & at lOf p. m. 

5 


0.12 

S. hy E. 

0.6 

Clear to 4 a. M.S tratoni to 4 p. 
m. ^i afterwards. Eain at 8 a.m. 

6 

••• ' 

1.03 

S. S.E. 


Overcast to 5 p.m. Stratoni af- 
terwards .Eain from2A.M.tol pm. 

7 

134.0 

0.10 

s. w. & s. s. w. 

0.1 

Stratoni to 10 a.m. ^ito5p. 
m. Vi afterwards.Eain at 4 a.m. 

8 

133*0 


s. s. w. & s. w. 


, r 'i nearly the whole day. 

9 

126.0 

*;* 

S. 8. W, & S. W. 


Clear to 7 a. m. ^ito 7 p. m., 
clear afterwards. 

10 

! 135.0 


s. s. w. & s. w. 


Clear to 6 a. m. to 6 p.M. y 
clear afterwards. 

11 

... 


S. W. & S. E. 

... 

'"'i & \i to 10 a. M. Stratoni 
afterwards. 

12 

131.0 


S. by E. & S. S. E. 

0.2 

Stratoni to 5 a.m. to 3 p.m., 
clouds of different kinds after- 
wards. Lightning at 7 & 8 p. M. 
Slight rain at 6 p. m. 

13 

129.5 

0.89 

S. S. E. & S. E. 

4.0 

Clear to 6 a. M.,^i to 2 p. M., 
overcast to 5 p. M., clouds of 
different kinds afterwards .High 
wind at 2f p. m. Lightning to 
W. at 7 p. M. Eain from 2f to 

4 P. M. 

14 

125.0 

2.05 

N. E. & W. by N. 

6.9 

M to 5 a. m. afterwards. 
High wind & rain at 2| & 10-f 
p. m. Lightning to E at 10 p.m. 
Thunder at lOf p, m. 

15 

... 

0.54 ‘ 

E. IS. E. & 3ST. E. 

0.4 

Overcast nearly the whole 
day. Lightning to W from mid- 
night to 2 a. m. Thunder at 1 a. 

' | 


1 

I 


m. Eain from 3 to 8 -a. m. and 
at 3, 4 and 8 p. m. 
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Solar Kadiation, Weather, &c . — (Continued.) 


1 

Max. Solar 
radiation. 

t-i CD 

t'-f-g 

||J 

•in® 

Prevailing 
direction of the 

Wind. 

Max. Pres- 
sure of Wind, 

General aspect of the Sky. 


0 

Inches 


lb 


16 


0.84 

N. E, JE. &E. by S. 

1.0 

Overcast nearly the whole 
day. Pain at 6 & 8 a. m. & from 
10f a. m. to 4 p. m. & at 7 p. m. 

17 

*** ' 

0.36 

S. E. &E. S. E. 

0.2 

Stratoni to 11 a. m., overcast 
afterwards. Eain at 5, 6 & 12 
A. m. & at 11 P. M. 

18 


0.52 

S. E. & S. S. E. 

1.1 

Overcast to 4 p. m. 5 clouds of 
different kinds afterwards. 
Thunder at 10| a. m. Lightning 
to S at 8 p.m. Eain at midnight, 
3 & 11 a. m. & at 1, 2| & 7 p. m. 

19 


0.70 

S. W. & S. by E. 

«*« 

Overcast to 10 a. m. } stratoni 
to 6 p. m. wi afterwards. Eain 
at midnight & a. m. 

20 

■" i 


0.91 

W. S. W. & S. 

3.1 

& \i to 8 a. m,, stratoni to 
noon., overcast to 6 p. m., wi 
afterwards. High wind, thun- 
der & Lightning at 3 p. m. 
Eain from 2 to 6 P. M. 

21 ! 

, „ ■, ■ 

1.79 

[w.N.W.&W. byN. 

L6 

Overcast. Eain after intervals. 

22 


1.29 

w. &w. s. w. 

1.2 

Overcast to 11 a. m. Vi to 6 
Ip. m., clear to 8 p. m., overcast 
afterwards. Eain from 2 to 8 
a. m. & from 9 to 11 p. m. 

23 


0.11 

S. W..S.&S. S.E. 


Overcast to 6 a. m. Vi toll a. 
M.\i afterwards. Lightning 

toW at Up. m .Eain at 2& 3 a. m. 

Clear to 2 a. m. ^i to 4 p. m., 
clear afterwards. Slight rain at 

10J A. M. 

Cear to 4 a. m. Vi to 7a.m. 

24 


_ 

S. S. E, & S. E. 


25 

**• 

' ; 

S.& S. W. 


to 5 p. m., clear afterwards. 
Slight rain at 1 p. m. 

26 

1340 

... 

S. W. & W. S. W. 

... 

Clear to 7 a. m, '"i to 6 a.m., 
clear afterwards. 

27 

130.5 

0.05 i 

S. S. W.&S. S.E. 

1.0 

Clear to 6 a. m. to 5 p.m., 
overcast afterwards Thunder at 
p. M. & from 7 to 9 p. M.Light- 
odng at 7 p. m. Light rain at 
4f P* M. 

28 

132.0 

... 1 

3.S. E.&E.E. E. 


wi to 4 a. m, Vi to 10 a. m. 
to 1 p. m .wi to 4 p. m. over- 
3ast afterwards. Slight rain at 
H & 9 p. m. 

29 


0,07 ; 

sr. E. & E. S.E. 

1.0 

Clear to 5 a. m Vi to 9 a.m. 
overcast to 7 p. m. \i after- 
tv ards. Lightning to S from 8 
to 11 p.m. Eain at 7|<& 10 a.m. 

— — c 
o 

JO 


0,73 ] 

E. N. E. & E. 

1.0 

. . .3 

J 

Clear to 5 a.m., overcast to 8 p. 

. , clear afterwards. Eain at 8 a. 
vf & from 11 a. M, to 4 p. m. 


\ i Cirri, — i Strati,^i Cumuli, w Cirro-strati, Cumulo strati, w Himbi, 
W Cuto cumuli. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of September 1867. 

Monthly Besults. 


Indies. 

Mean height of tlie Barometer for tlie month... ... ... 29.645 

Max. height of the Barometer occurred at 11 a. m. on the 29th ... 29,848 

Min. height of tlie Barometer occurred at 4 p.M.onthe 16th ... 29.348 

Jgxtreme range of the Barometer during the month ... ... 0.505 

Mean of the daily Max. Pressures* ... ... ... ... 29.708 

Ditto ditto Min. ditto ... ... ... ... 29.582 

Mean daily range of the Barometer during the month ... ... 0.126 


o 

Mean Dry Bulb Thermometer for the month ... ... ... 83.1 

Max. Temperature occurred at 2 & 3 p. m. on the 1st & 12th 92.5 

Min. Temperature occurred at 6 & 7 a. m‘. on the 22nd ... ... 76.0 

Extreme range of the Temperature during the month 16.5 

Mean of the daily Max. Temperature ... ... ... ... 88.1 

Ditto ditto Min. ditto, ... ... ... ... 79.7 

Mean daily range of the Temperature during the month... ... 8.4 


Mean Wet Bulb Thermometer for the month ... ... ... 80.3 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 2.8 
Computed Mean Dew-point for the month ... ... ... 78.3 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 4.8 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.949 


Troy grain. 

Me an W ei ght of V apour for the month ... ... ... 10.18 

Additional Weight of Vapour required for complete saturation ... 1.68 

Mean degree of humidity for the month, complete saturation being unity 0.86 


Inches. 

Pained 25 days, — Max. fall of rain during 24 hours ... ... 2.05 

Total amount of rain during the month ... ... ... 13.70 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during tlie month ... ... ... ... ... 12.41 

Prevailing direction of the Wind S. W. & S. S. E. 
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Meteorological Observations. Ixxiii 

Abstract of the Ales alts of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office, Calcutta, 
fn tke month of October 1887. 

Latitude ii° SB' 1" North. Longitude 88° 20' 34" East. 
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 


Daily Means, &c. of the Observations and of tbc Hygrometrieal elements 
dependent thereon. 


Date. 

. * • 

° s 

i*? • . 

r~~. "t2 

CUD a >"rj 

3 

° 

. .Hw 

S3 2 60 

WH +* 

Eange of the Barometer 
during the day. 

£ .. i 

.= S ! 

f— i -+■» 

£ 

rs o 

"Si 

Eange of the Tempera- 
ture during the day. 

Max. 

Min. 

DiE 

Max. 

i ■■■ • 

Min. 

DiE 


Inches. 

Inches. 

Inches. 

Inches. 

■ 

0 

0 

o 

o 

1 

29.818 

20.879 

29.707 

0.112 

81.5 

87.8 

78.0 

9.8 

2 

.850 

.911 

.799 

.112 

83.0 

80.5 

79.2 

10,3 

3 

.879 

.941 

.821 

.120 

84.0 

89.5 

80.2 

9.3 

4 

.874 

.942 

• .793 

.149 

83.4 

88.5 

77.3 

11.2 

5 

.861 

.924 

.809 

.115 

82.8 

88.0 

78.0 

10.0 

6 

.852 

.912 

.794 

.118 

83.9 

89.4 ; 

80.6 

8.8 

7 

.852 

.913 

.796 

.117 

83.4 

88.8 

78.5 

10.3 

8 

.852 

.906 

.802 

.104 

83.8 

30.0 ! 

79.0 

11.0 

•■'9 

.876 

.950 

.789 

.161 

83.9 

80.3 i 

79.7 ' 

9.6 

10 

.874 

.947 

• .799 

.148 

■ 84.2 

89.5 

79.5 , 

10.0 

11 

.847 

.895 

.802 

.093 

82.8 

90.0 

78.5 

11.5 

12 

.825 

• .872 

.755 

.117 

83.3 : 

89.5 

78.8 

10.7 

13 

.859 

.929 

.811 

.118 

i ' 82.9 i 

89.0 

7S.5 

10.5 

14 

,890 

.953 

.841 

.112 

83.4 ! 

88. 7 

70.2 

9.5 

; is 

.911 

.972 

.851 

.121 

1 83.1 ! 

88.8 

77.9 

10.9 

16 

.916 

30.008 

.836 

! ■ .172 

81.2 | 

87.0 

76.2 

10.8 

17 

.875 

29.944 

! .817 

;; ; .127 

81.5 i 

S8.5 

75.0 

13*5 

18 

.862 

.902 

; .803 

.099 

81.1 ; 

87.0 

78.0 

9.0 

19 

.908 

! .956 

•870 

.086 

, 77.1 :1 

79.5 

75.4 

4.1 

20 

.934 

; .999 

j .886 

.113 | 

78.4 ! 

84.6 

75.7 

8.9 

21 

.880 

.957 

’ .800 

.157 

80.8 : 

86.7 

76.0 

10.7 

22 

;844 

.897 

.767 

.130 1 

80.9 i 

85.5 

78.0 

I 7.5 

■ 23 

.880 

.959 

*816 ! 

.143 

82.8 : 

. 88.4 

78.5 

1 : 9.9 

24 

.936 

.994 

,870 ! 

.124 

81.3 

86.0 

77.0 

! 9.0 

25 

.939 

30.005 

.887 

*118 

79.3 

! S3.6 

77.0 

! 6.6 

26 

.909 

29.977 

.842 ■ 

■: .135 

79.7 

t 85.0 

76.5 

8.5 

. 27 

.914 

.981 

■ .865 

.116 

• 79.4 

85.0 

74.5 

10.5 

28 

.912 

.982 

.865 

.117 

78.5 

1 85.4 

72.5 

I 12.9 

29 

.916 

.979 

.875 

.104 

76.4 

! 84.5 

69.5 

i 15.0 

■ 30 

.895 

.945 

.848 

. .097 

76.9 

1 83.5 

69.5 

i 14.0 

81 

.836 

.881 

.779 

.102 

73.1 

' 74.7 

i 

70.6 

1 41 


The Mean Height of the Barometer, as likewise the "Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. ' ' ' ; 
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Meteorologica l Observe lions. 



Abst) (id 0/ the Ties nits oj the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the mouth of October 1867 , 


Haily Means, Ac. of the Observations and of tlie Hy 
dependent thereon. 


■grometrieal elements 


(Continued.) 


o | Incites, j T. gr, 


0.952 
.967 
.973 
.913 
.916 
.913 
.899 . 
.835 
.811 ; 
.832 
.840 
.849 I 
.857 t 
.827 
.768 
.717 
.729 
.868 
.871 
.854. 
.854 
.890 
.857 
.849 
.873 
.819 
.744 
.651 
.601 
.599 
.741 


All the Hygrometrieal elements are computed by the Greenwich Constants' 


Meteorological Observations, 
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Mbs tract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta, 

• in the month of October 1867, 


Hourly Means, &c. of fclie Observations and of tlie Kygrometrical elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
32° Faht. 

.Range, of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer. 

Range of the ‘Tempera- 
ture for each hour 
during the month. 

Max. 

Min. 

BiiF. 

Max. 

.. I 

Min. 

DiE 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

o 

o 

Mid- 









night. 

29.883 

29.949 

29.813 

0.136 

78.9 

82.6 

73.0 

9.6 

1 

.873 

.940 

.795 

.145 

78.5 

82.2 

72.5 

■ 9.7 

, 2 

,865 

.935 

.790 

.145 

78.1 

82.0 

72.4 

9.6 

3 

.858 

.934 

.783 

.151 

77.9 

81.6 

71.3 

10.3 

4 

.857 

.929 

.802 

.127 

77.6 

81.5 

70.5 

11.0 

5 

.872 

.938 

.815 

.123 

77.4 

81.3 

70.0 

11.3 

0 

.889 

.951 

.821 

.130 

77.2 

81.0 

69.5 

11.5 

7 

.905 

.974 

.840 

.134 

78.1 

81.5 

70.6 

10.9 

8 

.924 

.998 

.855 

.143 

80.6 

84.0 

74.0 

10.0 

9 

.937" 

30.008 

.862 

.146 

82.6 

86,8 

74.7 

12.1 

10 

.939 

.003 

.860 

.143 

83.9 

87.2 

74.5 

12.7 

11 

.921 

29.981 

.842 

.139 

85.1 

88.0 

74.4 

13.6 

Noon 

.899 

.965 

.833 

! .132 

85.3 

89*4 

73.4 

16.0 

1 

.871 

,937 

| .808 

.129 

85.3 

| 90.0 

73.0 

17.0 

2 

.847 

.912 

j .776 

.136 

85.4 

89.5 

73.0 

16.5 

3 

.830 

.892 

.755 

| .137 

85.6 

90.0 

73.0 

17.0 

4 

.828 

.887 

.767 

.120 

84.9 

89.6 

72.4 

17.2 

f 5 

.832 

.901 

.773 

,128 

S4.2 1 

89.0 

72 2 ( 

16,8 

6 

.847 

.921 

.782 1 

.139 

82.3 

86.6 

71.6 

15.0 

7 

.863 

,919 

.793 

.126 

81.3 

85.0 

71.0 

14.0 

8 

,882 

.939 

.811 

.128' ! 

80.6 

84.5 

70.8 

13,7 

9 

.896 

.950 

.841 

.109 

79.9 

84.0 

71.0 

13.0 

10 

.903 

.959 

.843 

.116 

. . 79.4 

| 83.5 

71.0 

12.5 

11 

.896 

.955 

.845 

.110 

79.0 

82.8 

70.6 

12.2 


The Mean Height of the Barometer, .as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during tlie month. 
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Meteorological Observations . 


Abstract of the Eesnlfs of the Hourly Meteorological Observations 
taken al ike Surveyor General's Office, Calcutta, 
in the month of October 1867. ■ 


Hourly Means, &c. of the Observations and of the Hygrometrieal elements 
dependent thereon. — ( Continued.) 


V 

Hour. 

Mean Wet Bulb Ther- 
mometer. 

■+i 

1 

O 

-3 

a 

ft 

h 

ft 

Computed Dew Point. 

* 

© 

ft 

> 

o 

H 

ft -g 
K© 

• ft^ 

Mean Elastic force of 
Vapour. 

o.£ 

cS 

O 

Cm 43 

0 c 

tTj o 
*© 

fc> © 

1 * 

© r-1 

l«H 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 

Mid- 

° 

0 

0 

0 

Inches. 

T. gr. 

T.gr. 


night. 

76.6 

2.3 

75.0 

3.9 

0.854 

9.24 

1.23 

0.88 

1 

76.4 

2.1 

74.9 

3.6 

.851 

.21 

.14 

.89 

2 

76.2 

1.9 

74,9 

3.2 

.851 

.22 

.00 

.90 

3 

76.0 

1.9 

74.7 

3.2 

.846 

.17 

0.99 

.90 

4 

75.9 

1.7 

74.7 

2.9 

.746 

.17 

.90 

.91 

6 

75.7 

1.7 

74.5 

2.9 

.840 

.12 

.89 

.91 

6 

75.7 

1.5 

74.6 

2.6 

00 

.14 

.81 

.92 

7 

76.4 

1.7 

75.2 

2.9 

| .860 

.31 

.91 

.91 

8 

77.2 

3.4 

74.8 

5.8 

.849 

.15 

1.86 

.83 

9 

77.6 

5.0 

74,1 

8.5 

.880 

8.91 

2.77 

.76 

10 

77.6 

6.3 

73.2 

10.7 

.806 

.63 

3.50 

.71 

11 

77.8 

7.3 

72.7 

. 12.4 

.792 

.47 

4.10 

.67 

Hoon. 

; V 

77.6 

7.7 

72.2 

13.1 

.781 

.33 

.31 

.66 

1 

77.4 

7.9 

71.9 

13.4 

.773 

.26 

.38 

.65 

2 ; 

77.4 

8.0 

71.8 

13.6 • 

.771 

.21 

.47 

.65 

3 | 

77.5 

8.1 

71.8 

13.8 ' ; 

.771 

.21 

.55 

.64 

4 

! 77.4 

7.5 

72.1 

1 12.8 • s 

.778 

.31 

.18 , 

.67 

5 

77.4 

6.8 

72.6 

11.6 

.790 

.45 j 

3.79 j 

! .69 

6 

77.3 

! 5.0 

73.8 

8.5 

.822 

.82 

2.76 ! 

.76 

7 

77.1 

4.2 

74.2 

7.1 

.832 

.96 

! .28 1 

.80 

8 

77.0 

8.6 

74,5 

6.1 

.840 

9.07 

1.94 

.82 

■9 

76.8 

3.1 

74-6 

5.3 

.843 

.11 

.67 

.85 

10 

76.7 

2.7 

74.8 

4.6 

.849 

.17 

.45 

.86 

11 

• . . 

76.5 

2.5 

| '■ 

74.7 

4.3 

.846 

.16 

.34 

.87 


Ah the Hygrometrieal elements are computed by the Greenwich Constants: 


Meteorological Observations . Ixxvii 

Abstract erf the Remits of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of October 1867. 


Solar [Radiation, Weather, &c. 


. d 
”3 . 
p 

Max. Solar 
radiation. 

r-i & 

O £ 
ts; 9. r-A 

? 3 

OflO 

Prevailing 
direction of the 
Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Sky. 


0 

Inches 


lb 


1 

v v.y/.', 

.. 

0.81 

S. by E. & variable. 

0.2 

to noon. Overcast to 3 p. 
M. Clouds of different kinds af- 
terwards. JRain at 1 & 2 p. m. 

2 

.127.0 


S. by E. & S. 


Clear to 5 a. m. Vi to 11 a. m . 
~i to 8 p. M. Clear afterwards. 
Thunder at 2| p. m. Slight rain 
at 5 p. ii. 

3 

131.0 


s. & s. s.w. 


Clear to 7 a. m. 'm to 7 p. m. 
Overcast afterwards. Lightning 
from 8 to 10 p. M. 

4 

124.0 


S. S.W. & variable. 

3.7 

Vv_i to 5 a. 3i. Vi to 1 p. M. 
Clouds of different kinds after- 
wards. High wind at 9 p. m. 
Lightning trom 7 to 9 p.m. S light 
ram at 9 p. m. 

5 



s. w. & s. s. w. 


Clear to 4 a. m. Vi to noon. 
~i afterwards. Lightning at 8 & 
11 P. M. Thunder & slight rain 
at 2'| P. m. 

6 

130.8 


s. s. w. & s. w. 

1: 


Clear to 5 a. m. 'V to 5 P. M. 
Clouds of different kinds after- 
wards. 

7 

132.6 

* . . 

W. S. W, & S.S. E. 


\__i &\i to 8 a. M..0i afterwards. 

8 

128.4 


K W. & w. K W. 


Clear to 11 a. m. to 4 p. m. 
Clear afterwards. 

9 

128.0 


Ik w. & k jst. w. 


Clear to 6 a. m. Vi to 3 p. M. 
Oi to 8 p. m. Clear afterwards. 

10 

125.0 


K E. & E. N. E. 


Clear to 9 a. m. 'V to 5 p. m. 
Clear afterwards. 

11 



s. 


Clear to 8. a.m.'M afterwards. 

12 

128.5 | 


Variable. 


v_i & Vi to 9 a. m. to 1 
p. m. Vi to 7 p.m. °i afterwards. 

13 

129.8 


K 1ST. W. 


\i td 8 a. m. to 4 p. m. 

Clouds of different kinds after- 
wards. 

14 

127.4 

... 

JST. E.&E. K E. 


Clear to 2 a. m. Vi to 6 a. m. 
to 5 p. m. Clear afterwards. 

15 

126.0 


E. KE. & K E. 


Clear to 10 a. m. to 3 p. M. 
\i afterwards. 

16 

125.5 


E. 1ST. E. 

... 

Clear nearly the whole day. 
Slightly foggy at 10 & 11 p. m. 

17 

120.0 


K K E. 


Clear to 10 a. m. \i to 6 p. m. 
Clear afterwards. 

18 


0.11 

E.K E. 


\_i to 7 A. m. to 11 A. M. 

Overcast afterwards. Light rain 
at noon <& 1 f. m. & from 9 to 11 

P. M. 
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Solar Radiation,- Weather, &c. — (Continued.) 


6 
■ Is 

Q 

Max. Solar 
radiation. 

r-t CD 

© fc 

f ■S’S 

C5 a % 

pq eg 

Prevailing 
direction of the 

Wind. 

, •■d 

- e+H 

W O 
© 

^ g 

CO 

General aspect of the Sky. 

19 

0 

Inches 

2.43 

jsr. e. 

3h 

1.0 

Overcast. Thunder at 2\ p. m. 

20 

119.4 

2.06 

E. & variable. 

0.6 

Pain from midnight to 5 a. m. 
& from 10 a. M. to 6 p. m. 
Overcast to 8 a. m. Vi & 

21 

126.5 


W.N.W.&W.S.W. 


to 1 p.m. Overcast afterwards. 
Pain at midnight, 2 & 4J- a. m., 
2 p. M'., & from 4 to 9 p. m. 

Jl & Vi to 3 a. m. Overcast 

22 

131.7 


W. S. W.& variable 


to 6 A. M. M to 1 p. m. to 0 

p. m., clear afterwards. 

Vi to 6 a. m. rsi to 1 p. m. Vi 

23 

129.5 


S.W. &E.S.E. 


to 6 p. m., clear afterwards* 
Slight rain at noon. 

to 4 p.m., clear afterwards. 

24 

129.0 


jtf.N. E. & variable. 

2.0 

Clear to 5 a. m. oi to 7 p. m.. 

25 

! 

... 

0.73 

N. E. & 1N T . K E. 


clear afterwards. 

Clear to 6 a. m. to 10 a.m. 

26 

124.0 


N. by W.& variable 


Overcast to 2 p. m. Clonds of 
different kinds to 8 p. m., clear 
afterwards. Thunder at 12 § a. 
m. Pain at 10 a.m. & from noon 
to 2 P. M. 

Clear to 4 a. M.Vi to 9 a. m. 

27 | 

... 

; ■ 

125.0 


In. by W. & N byE. 


~T to 5 p. M. Clear afterwards. 
Slightly foggy from 9 to 11 p.m. 
Clear to 11 a. m. "i to 8 p.m. 

28 

125.2 


j : ■ ; : : . 

1S T . E. &N. 1ST. E. 


Clear afterwards. Foggy from 
midnight to 4 a. m. 

Clear to. 1 am. n— i to 4 a, m. 

29 

125,4 


K.E. & N. 


Clear to 10 a. m. \_i to 6 p. m. 
Clear afterwards. 

Clear to 5 a. m. \i to 5 p. m. 

30 

123.2 


N. N. E. & N. E. 


Clear afterwards. 

Clear to 5 a. m. \ i to *3 p. m. 

31 


2.31 

E. 1ST. E. & N. E. 

1.3 

Vi & \—i afterwards, 
wi to 2 a. m. Overcast after- 

. i 
i 

* i 
! 

1 

! 

! 

1 

v-v v v.v;i 

f 

'-V ■:] 

. i 

1 

i 

i 

\ 

wards. Pain from 3 a. m. to 11 

P. M. 


\ i Cirri, — i Strati," i Cumuli, v-~i Cirro-strati, ^~i Cumulo strati, ^ Himbi, 
W Cirro cumuli. 
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Ixxix 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta } 
in the month of October 1867, 

Monthly Results. 


Indies. 

Mean height of the Barometer for the month... ... ... 29.880 

Max- height of the Barometer occurred at 9 a. m. on the 16 th ... 80.008 

Min. height of the Barometer occurred at 3 p.m. on the 12th ... 29.755 

J&xireme range of the Barometer during the month ... ... 0.253 

Mean of the daily Max. Pressures ... ... ... ... 29.942 

Ditto ditto Min. ditto ... ... ... ... 29.821 

Mean daily range of the Barometer during the month ... ... 0.121 


o 

Mean Dry Bulb Thermometer for the month ... 81.2 

Max. Temperature occurred at 1 Sc 3 p. m. on the 8th & 11th 90.0 

Min. Temperature occurred at 6 a. m. on the 29th & 30th 69.5 

. Extreme range of the Temperature during the month 20.5 

Mean of the daily Max. Temperature .. . ... 86.8 

Ditto ditto Min. ditto, ... ... ... ... 76.9 

Mean daily range of the Temperature during the month... ... 9.0 


Mean W et Bulb Thermometer for the month ... ... ... 76 .9 

Mean Dry Bulb Thermometer above Meau Wet Bulb Thermometer 4.3 
Computed Mean Dew-point for the month ... ... ... 73.9 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 7.3 

Inches. 

Mean Elastic force of Vapour for the month ... ... 0.824 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 8.88 

Additional Weight of Vapour required for complete saturation . , , 2.33 

Mean degree of humidity for the month, complete saturation being unity 0.79 


Inches. 

Rained 10 days, — Max. fall of rain during 24 hours ... ... 2.43 

. Total amount of rain during the month ... ... 8.45 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 8.01 

Prevailing direction of the Wind,.. ... X E. & E. X E. 


Abstract of the Results of the Hourly Meteorological Observations taken at the Surveyor General* s Office, Calcutta, in the month of Oct. 1867. 

Monthly Results. 

Tables skewing tke number of days on which at a given hour any particular wind blew, together with the number of days on 

which at the same hour, when any particular wind was blowing, it rained. ___________ 
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Meteorological Observations . 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of November 1867. 

Latitude U° 33' 1" North. Longitude 88° 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet, 

Daily Means, &c. of the Observations and of the Hygrometrieal elements 
dependent thereon. 


jBange of the Tempera- 
| ture during the day. 


Eange of the Barometer ^ 

33 ! during the day. fl- 


inches. Inches. I Inches. Inches, 


1 29.728 29.870 j 29.220 0.650 70.1 ! 71.7 68.0 I 3.7 

2 .561 .923 I 28.544 1.379 73.2 79.5 69.5 ! 10.0 

3 .975 30.039 29.894 0.145 77.5 82.5 71.4 j 11.1 

4 30.017 .084 .983 .101 78.1 83.4 73.0 10.4 

5 .007 .087 .947 .140 76.5 82.0 72.0 10.0 

6 29.980 .056 .928 .128 74.8 80.7 ! 69.6 11.1 

7 30.012 .083 .964 .119 73.9 < 80.2 I 67.5 12.7 

8 .041 .105 .986 .119 74.0 | 79.8 ! 68.0 11.8 

9 .046 .091 .980 .111 75.4 81.4 71.0 10.4 

10 .011 .063 .951 .112 74.7 | 76.0 72.5 8.5 

11 29.939 .004 .868 .136 75.5 i 81.0 72.0 9.0 

12 .925 29.978 .881 .097 74.4 j 77.4 71.8 5.6 

13 .993 30.053 .931 .122 74.8 | 78.8 71.0 7.8 

14 .999 .072 .933 .139 76.3 | 81.9 72.5 9.4 

15 .932 29.990 .856 .134 75.0 ! 80.3 70.0 10.3 

16 .931 .981 .879 .102 72.8 j 79.0 68.0 11.0 

17 .987 30.055 .942 .113 73.3 j 81.6 66.4 15.2 

18 30.063 .125 30.018 .107 75.0 j 82.2 68.5 13.7 

19 .087 .153 .043 .110 75.4 i 82.0 69.5 12.5 

20 .067 .124 .021 .103 74.3 i 80.5 68.7 11.8 

21 .064 .124 .004 .120 74.6 j 82.0 69.0 13.0 

23 .085 .142 .031 .111 • 74.3 ! 81.4 68.0 13.4. 

23 .148 .216 .101 .112 74.7 j 83.0 67.4 15.6 

24 .158 .231 .100 .131 73.9 i 81.4 68.2 13.2 

25 .111 -187 .048 -139 72.9 1 80.0 67.0 13.0 

26 .111 .175 .064 .111 72.1 « 79.5 65.5 14.0 

27 .151 .228 .102 .126 72.4 j 79.8 68.0 13.8 

28 .139 ! .217 .083 .134 71.9 i 78.4 66.0 12.4 

29 .133 ! .205 .072 .133 71.0 ! 79.2 I 64.5 14.7 

30 .138 1 .215 .082 .133 69.9 V 76.7 1 63.5 13.2 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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taken at the Surveyor General’s Office 3 Calcutta , 


in the month of November 1867. 


Daily Means, &c. of tlie Observations and of the Hygrometrieal element® 
dependent thereon. — ( Continued.) 


Date. 

o 

& 

ft . 

d> o 

fcl 

g 1 

CCS rt 

,o> a 

s 

• Hi 
t <X> 

o 

& 

'S 

£ 

. A 

h 

p 

Computed Dew Point. 

't 

<u 

> 

1 

In 

ft. 2 

ft 

Mean Elastic force of 
vapour. 

MeanWeight of Y apour 
in a Cubic foot of air. 

Additional Weight of 
Yapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
j ration being unity. 


| 

{ 0 

j 

! 0 

0 

O 

1 Inches. 

! . 

T. gr. 

T. gr. 


1 

1 69.2 

0.9 

68.5 

1.6 

0.692 

7.62 

0.41 

0.95 

2 

j 70.7 

2.5 

68.7 

4.5 

.697 

.61 

1.21 

.86 

3 

! 73.3 

4.2 

70.4 

7.1 

.736 

.99 

2.05 

.80 

4 

i 73.5 

46 

70.3 

7.8 

.734 

.95 

.27 

.78 

5 

1 70.8 

5.7 

66.8 

9.7 

.665 

.11 

.64 

.73 

6 

I 68.3 

6.5 

63.7 

11.1 

.591 

6.45 

.81 

.70 

7 

66.8 

7.1 

61.8 

12.1 

.555 

.06 

.95 

.67 

8 

68.6 

5.4 

64.8 

9.2 

.613 

.71 

.33 

.74 

9 

72.0 

3.4 

69.6 

5.8 

.717 

7.81 

1'62 

.83 

10 

73.5 

1.2 

72.7 

2.0 

.792 

8.65 

0.58 

.94 

11 

73.0 

2.5 

71.2 

1 4.3 

.756 

.23 

1.23 

.87 

12 

72.5 

1.9 

71.2 

3.2 

.756 

.25 

0.90 

.90 

13 

72.8 

2.0 

71.4 

3.4 

.761 

.30 

.96 

.90 

14 

73.6 

2.7 

71.7 

4.6 

.768 

.35 

1.34 

.86 

15 

70.3 

4.7 

67.0 

8.0 

.659 

7.18 

2.13 

.77 

16 

66.8 

6.0 

62.0 

10.8 

.559 

0.11 

.60 

.70 

17 

67.1 

6.2 

62.1 

11.2 

.561 

.13 

.71 

.69 

18 I 

69.1 

5.9 

65.0 

10.0 

.617 

.73 

.58 

.72 

19 i 

69.3 

! 6.1 

65.0 

10.4 

.617 

.73 

.70 

.71 

20 | 

! 68.1 

6.2 

63.8 

10,5 

.593 

.46 

.66 

.71 

21 

! 68.8 

5.8 

64.7 

9.9 

.611 | 

.66 

.54 

.72 

22 1 

6S.3 

6.0 

64.1 

10.2 

.599 | 

.54 

.58 

■ ' .72 

23 

68.0 

6.7 

63.3 

11.4 

.584 | 

.37 

.86 

.69 

24 

68.0 

5.9 

63.9 

10.0 

.595 | 

.50 

.51 

' .72 

■25 

66.5 

6.4 

61.4 

11.5 

.548 | 

5.99 

.74 . 

.69 

26 

64.8 

7.3 

59.0 

13.1 

.500 1 

.54 

.99 

.65 

27 

65.1 

7.3 

59.3 

13.1 

.511 j 

.59 

3.01 

.65- 

28 

64.9 

7.0 

59.3 

12.6 . 

.511 1 

.59 

2.89. 

.66* 

29 

64.4 

6.6 

59.1 

ii.9 ; 

.508 1 

.57 

.68 

.68 

30 

62.2 

7.7 

56.0 

13.9 j 

.458 { 

.03 

.95 

,63 


. 



• i 

i 






All the Hygrometrieal elements are computed by the Greenwich Co^st&nt^ 
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Aid rad of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generali s Office, Calcutta, 
in the month of November 1867. 


Hourly Means, See. of the Observations and of the Hygrometrieai elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
32° Faht. 

Bang© of the Barometer 
for each hour during 
the month. 

Mean Dry Bulb 
Thermometer. 

j Eange of the Tempera 
j ture for each hour 
| during the month. 

Max. 

Min. 

i 

Difl'. 

j 

1 Max. 

i 

. ■ ' 

Min. 

! . 

1 Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

i " ■ ; 

| 

| 0 

0 

0 

Mid- 









night. 

30.002 

30.176 

28.954 

1.222 

71.6 

78.8 

67.2 

11.0 

1 

29.985 

.163 

.693 

.470 

71.2 

78.0 

66.4 

11.6 

2 

.971 

.149 

.544 

.605 

70.7 

77.5 

65.6 

11.9 

3 

.963 

.139 

.554 

.585 

70.2 

76.0 

65.5 

10.5 

4. 

.974 

.146 

.892 

.2o4 

69.6 

74.8 

65.2 

9,6 

5 

30.006 

,157 

29.429 

0.728 

69.3 

74.8 

64.8 

10.0 

6 

.022 

.171 

.588 

.583 

69.1 

74.6 

63.9 

10.7 

7. 

.044 

.191 

.666 

.525 

69.4 

73.8 

63.5 

10.3 

8 

.069 

.216 

.724 

.492 

72.2 

76.0 

66.8 

9.2 

9 

.086 

.229 

.762 

.467 

74.6 

78.5 

69.6 

8.9 

10 

.087 

.231 

.788 

.443 

76.5 

79.5 

70.4 

9.1 

11 

.068 

.208 

.788 

.420 

77.9 

81,5 

70.5 

11,0 

Hoon. 

\ : V7",V 

.042 

.176 

.786 

.390 

78.7 

82*5 

:'V j 

: 70.5 

12,0 

1 

.012 

.148 

.755 

.393 

79.3 

82.7 

i 71.4 

11.3 

2 

29,990 i 

.123 

.722 

.401 

79.7 

83.4 

71.7 

11.7 

3 

.979 I 

.111 

.706 

.405 

79.6 

82.5 

; 71.5 

11.0 

4 

.978 

.106 

.690 

.416 

78.5 

81. S 

71.4 

10.4 

5 

.989 

.117 

.70S 

.409 

77.5 ! 

81.5 

71.0 

10.5 

6 

30.002 

.136 

.669 

.467 

75.8 : 

81.0 

, 71.0 

10.0 

7 

.018 

.160 

.625 

.535 

74.7 ! 

81.0 

70.5 

10.5 

S 

.033 

.171 

.595 

.576 

73.8 j 

80.5 

! 69.5 

11.0 

9 

.041 

.189 

.538 

.651 

73.1 5 

80.2 

i 68.5 

11.7 

10 

.036 

,199 

.424 

.775 

72.5 ! 

80.0 

; 67.0 

13.0 

11 

.029 

.186 

,220 | 

j 

.966 

72.1 1 

i 

' 79.5 

--j 

' , ■ '■ ! 

66,5 

1 . / j 

13.0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several ' 
hours during the month. 


Sals ! ' 
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Abstract of the Remits of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of November 1887 . 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent th ereon. — (Continued.) 


Hour. 

1 

s 

1 

5 : 

’ jo u 

S 3 

S* o 

£ 3 

£ 

© 

s 

■s 

3 

P 

h 

P 

Computed Dew Point. 

£ 

■ ' CD . , ' . 

P 

© 

"§ 

ij 

Mean Elastic force of 
Vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 

Mid- 

0 

o 

0 

0 

Inches. 

T. gr. 

T.gr. 


night. 

68.7 

2.9 

66.4 

5.2 

0.646 

7.10 

1.30 

0.85 

I 

68.4 

2.8 

66.2 

5.0 

.642 

.05 

.25 

.85 

2 

68.0 

2.7 

65.8 

4.9 

.634 

6.97 

.21 

.85 

3 

67.6 

2.6 

65.5 

4.7 

.628 

.91 

.14 

.86 

4 

67.2 

2.4 

65.3 

4.3 

.623 

.87 

.03 

.87 

6 

67.0 

2.3 

65.2 

4.1 

.621. 

.85 

0.98 

.88 

6 

67.0 

2.1 

65.3 

3.8 

.623 

.87 

.91 

.88 

7 

67.0 

2.4 

65.1 

4.3 

.619 

.83. 

1.03 

.87 

8 

68.5 

3.7 

65.5 

6.7 

.628 

.88 . 

.67 

.81 

9 

69.2 

5.4 

65.4 

9.2 

.626 

.82 

2.38 

.74 

10 

69.9 

6.6 

65.3 

11.2 

.623 

.78 

.97 

.70 

11 

70.2 

7.7 

64.8 

13.1 

.613 

.65 

i' : ■' 

3.51 

,66 

Hoon. 

70.1 

ja: V ; : . 

8.6 

64.1 

14.6 

.599 

-a 

.47 

.94 

.62 

1 

70.2 

9.1 

63.8 

15.5 

.593 

.40 

4.19 . 

.60 

2 

70.2 

9.5 

63.5 

16.2 

.588 

.34 

.38 

.59 

3 

69.9 

9.7 

63.1 

16.5 

.580 

.25 

.44 

.59 

4 

69.6 

8.9 

63.4 

15.1 | 

.586 

.33 

.02 

.61 

5 

70.0 

7.5 ! 

64.7 

12.8 

.611 1 

■ .82 

3.42 j 

.66 

6 

70.2 

5.6 

66.3 

9,5 

! .644 j 

7.01 ^ 

2.53 

.74 

7 

'70.0 i 

4.7 

66.7 

8.0 

.653 

f .11 ! 

.12 

.77 

8 j 

69.7 

4.1 

66.8 

7.0 

.655 

.16 

1.82 

.80 

9 

• • 69.4 

3.7 

66.4 

6.7 

.646 

.07 

.72 

.80 

10 

t 69.2 

3.3 

66.6 

5.9 

.651 

.12 

.51 

i .83 

11 

68.8 

; ; Tf -r 

3.3 

66.2 

5.9 

.642 

,03 

.50 

a;a ; a 

.82 


AH the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of November 1867. 


Solar Eadiafcion, Weather, &c. 


Bate. 1 

Max. Solar 
radiation. 

Eain Guage 1 
ft. 2 in. above 
Ground. 

Prevailing 
direction of the 
Wind. 

. >73 

g:g 

' . «Vc 

M o 
v3 9 

m 

General aspect of the Sky. 

-1 

0 

Inches 

1.12 

E.K E. &N.N.E. 

lb 

Overcast.High wind from 2 to 

2 

: . 

*2,74 

vane broken 


7 a. m. Gale from 6 to 11 p. m. 
Eain at 2, 3, 7, 8, 11 & noon & 
from 5 to 11 p. m. 

Overcast to 1 p. m., Vi to 8 p. 

3 

124.0 




m., clear afterwards. Heavy 
driving rain from midnight to 
4 a. m. Drizzled from 5 to 10 a. 
m. F oggy at 7 & 8 p.m. A cyclone 
passed over Calcutta. 

Clear to 1 a. m., v_i to 5 A. m., 
Vi to 4 p. M., clear afterwards. 
Slightly foggy at 4 & 5 a. m. 

Clear to 7 a. m., Vi to 6 p. m., 

4 

120.5 




5 

120.0 




clear afterwards. Foggy from 1 
to 5 a. m. & from 7 to 11 p. m. 
Clear. Foggy from midnight 

6 

120.5 


N . 


to 3 A. M. 

Clear. 

7 

120.0 


IS T . & TST. W. 

... 

Clear. Slightly foggy from 7 

8. 

119.0 


1ST. 


to 11 P. M. 

Clear to 5 a. m., \i to 6 p. m., 
clear to 9 p. m., Vi afterwards. 
Slightly foggy from midnight 
to 2 A. M. 

, \i to 2 a.m., stratoni to noon. 

9 

... 


JSf.&E. 

i *" 

10 


0.90 

E. 


clouds of different kinds to 7 P. 
m., stratoni^after wards . 

Stratoni to 5 a. m., overcast 
afterwards. Eain fron 6 a. m. to 
9 P. M. 

Overcast to 7 a. m., Vi after- 

11 



E. 


12 


j 

0.09 

K & N. JST. E. 


wards. Light rain at 5 & 6 a. m. 
Vi to 5 a. M., overcast to 4 p. 

13 



& N. by E. 


m., Vi afterwards. Slight rain 
from 11 a.m. to 1 p.m. & at 4p.m. 
•Sends from N. to 4 a. m., Vi 

14 



\N. & 1ST. H. W. 


to 7 p. m., clear ‘afterwards. Light 
rain at 2j p. M. 

Overcast to 10 a. M.,^i after- 

15 

121.0 


TST.lSr. W.&N. w. 


wards. w 

Clear to 1 a. m., to 7 p. m., 
clear afterwards. Foggy at ,'l <& 2 

A. M. » 

Vi to 4 a.m., clear afterwards. 

16 

110.0 


Variable. 


17 

116.2 


s. s. w. &w. s .w 

... 

Slightly foggy at 7 & 8 p. m. 
Clear. 


^By Anemometer gauge. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of November 1867. 


Solar Eadiation, Weather, Sic . 


6 

*8 

Max. Solar 
radiation. 

Eain Gnage 1 
ft. 2 in. above 
Ground. 

Prevailing 
direction of the 

Wind. 

* nd 

g.S 
>1 fe 

^ £ General aspect of the Sky. 

M O 

9 

0Q ' - 


0 

Inches 


11) 

18 

118.6 

. •••;. 

S. 

Clear to 11 a. m., to 3 p.m„ 
Vi afterwards. 

19 


*** 

S. S. E. & E. 

Clear to 7 a. m., to 7 p.m., 
clear afterwards, . 

20 

120.0 

■ 

N. N. E. & N. E. 

v_i to 2 a.m., clear to 10 a.m., 
to 5 p. m., clear afterwards. 

21 

123.0 


* 

j ... Clear to 10 a. m., to 5 p.m., 

| clear afterwards. 

22 

122.0 


N. & N. E. 

! ... Clear to 7 a. m., \i to 10 a.m. , 

^i to 5 p. m., clear afterwards. 
Foggy from 8 to 10 p. M. 

23 

116.0 


. 

... Clear to noon, ^ i to 6 p. m., 

\i afterwards. Foggy from 4 to 
7 a. m. & from 8 to 11 p. m. 

24 

117.0 

• ■ 

... 

N. E. 

i 

Clear to 5 a. m., \i & to 6 
p. m., clear afterwards. 

25 

116.2 


N.& KN. E. 

... Clear to 11 a.m,, to .5 p.m., 

clear afterwards. 

26 



N.&&.NN.W. , j 

... Clear to 8 a. m., \i &^i to 5 

p. M., clear afterwards. 

27 

117.5 

1 : *’* 

N. & N. N. E. 

Clear to 6 a. m. ? \i to 10 a. m, 
"'i to 6 p. m. clear afterwards. 

28 

115.5 

j. ;\r j 

N. & N. N. W. j 

■; i : v : ' ; ■ ;■■■'' Y ' j 

Clear to 6 a.m., \i to 10 a. m. 
Stratoni to 1 p. m., M & 'M to 5 
p. sr., clear afterwards. 

29 

1140 


variable . 1 

; : . 1 

... ’ Clear to 5 a. m., \i to 6 p. m., 
clear afterwards. Slightly foggy 
from 8 to 11 p. m. 

SO 

111.0 : 

' i 

I/.,"; ■ 

1 :i 

1 

i 

; 1 j 

J 

; / ! 

4\ Y Y. Y. >' >; 

; ■ ■ | 

... Clear to 5 a. m., M to -5 p. M., 

clear afterwards. Slightly foggy 
at midnight & from 5 to 7 a.m, 

j 

I : 


| 


\ i Cirri, — -i Cirro-strati, Cumiilo strati, IST im Ki. • 

Cirro cumuli. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General y s Office, Calcutta , 
in the month of November 1867, 

Monthly Results. 


Indian 


Mean lieiglit of tlie Barometer for the month... ... ... 30.018 

Max. freight of the Barometer occurred at 10 a. m. on the 24tk ... 30.231 

Min. freight of tlie Barometer occurred at 2 a. m. on the 2nd ... 28.544 

Extreme range of the Barometer during the month ... ... 1.6S7 

Mean of the daily Max. Pressures ... ... ... ... 30.096 

Ditto ditto Min. ditto ... ... ... ... 29.915 

Mean daily range of tlie Barometer during the month ... ... 0.181 


o 

Mean Dry Bulb Thermometer for the montli ... ... 74.1 

Max. Temperature occurred at 2 p. m. on tbe 4th 83.4 

Min. Temperature occurred at 7 a. m. on the 30th ... ... 63.5 

Extreme range of the Temperature during the month ... ... 19.9 

Mean of the daily Max. Temperature ... ... 80.1 

Ditto ditto Min. ditto, ... ... 68.9 

Mean daily range of the Temperature during the month... ... 11.2 


Mean Wet Bulb Thermometer for the month ... ... ... 69.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 5.1 
Computed Mean Dew-point for the month ... ... 65.4 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 8.7 

Inches, 

Mean Elastic force of Yapour for the month ... ... 0.626 


Troy grain: 

Mean Weight of Vapour for the month ... ... 6.82 

Additional Weight of Vapour required for complete saturation ... 2.25 
Mean degree of humidity for the month, complete saturation being unity 0.75 


Inches. 

Rained 6 days, — Max. fall of rain during 24 hours ... ... 2.74 

Total amount of rain during the month ... ... ... 4.85 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... 3.68 ' 

Prevailing direction of the Wind,., N. & 1ST. N. E. f 



Abstract x>f the Results of the Hourly MeleorologicalObservalions taken at the Surveyor General* s Office, Calcutta, in the month of Nov. .1867 . 

Monthly .Results. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Meteorological Observations. Ixxxix 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of December 1867. 

Latitude £2° 33' 1" North. Longitude 88° 20" 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

© S3 

[§ Sri 

uLj c3 ~ 

g 

: o r*3 ■*+ 3 

Bange of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Bange of the Tempera** 
lure during the day. 

Max. 

Min. 

DIE 

Max. 

Min. 

DIE 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

1 

30.125 

30.201 

30.071 

0.130 

69.4 

76.5 

q 

63.6 | 

12.9 

2 

.092 

.163 

.024 

.139 

70.9 

78.2 

64.0 

14.2 

3 

.100 

.173 

.039 

.134 

71.0 

77.5 

65.2 

12,3 

4 

.120 

.193 

.066 

.327 

71.5 

78.2 

65.0 

13,2 

5 

.101 

.189 

.046 

.143 

70.0 

77.6 

63.4 

14.2 

6 

.047 

.115 

29.987 

.128 

68.9 

77.0 

61.5 

15.5 

7 

.021 

.088 

,961 

.127 

68.9 

77.1 

63.0 

14.1 

8 

.048 

.125 

30.003 

.122 

67.0 

75.0 

60.5 

14,5 

9 

.058 

.124 

.001 

.123 

66.5 

76.0 

58.5 

17,5 

10 

.083 

.173 

.029 

.144 

66.4 

74.2 

59.0 

15.2 

11 

.068 

.163 

.013 

.150 

64.7 

72,5 

57.5 

15.0 

‘ 12 

.056 

.131 

.005 

.126 

65.3 

74.8 

58.0 : 

16.8 

13 

.075 

.165 

.014 

.151 

67.3 

75.5 

59.8 

15.7 

14 

.062 

.139 

.010 

.129 

66.7 

73.2 

61.5 

11.7 

15 

.057 

.110 

29.997 

.113 

67.7 

; 75.0 

61.0 

14,0 

16 

.102 1 

.180 

30.046 

.134 

67.4 

74.6 

60.0 ! 

14.6 

17 

.108 ; 

.169 

.057 

.112 

69.1 

78.2 

62.0 | 

16.2 

18 

.093 

.173 

.022 

.151 

68.7 

76.5 

61.5 

15.0 

19 

.082 ! 

.148 ; 

.022 

.126 

68.3 

77.0 

60.5 

16.5 

20 

.057 ! 

.126 

29.992 

.134 

1 67.7 

75.8 

00.2 ! 

15.0 

21 

.042 

.109 

.986 

.123 

67.0 

75.4 j 

60.0 i 

15.4 

22 

.057 

.138 

.998 

.140 j 

66.8 

76.7 

59.2 

17.5 

23 

.099 

.177 

30.040 

.131 j 

60.9 

75.2 

! 60.0 

15.2 

24 

.110 

.182 

.045 

.137 ! 

66.6 

75.5 

59.0 

j 16.5 

25 

.074 

.151 ! 

.032 

T19 

66.3 

73.5 

i 60.5 

I 13.0 

26 

.058 

.138 

.003 

.135 

67.8 

76.4 

60.0 

16.4 

27 

.055 

.121 

.011 

.110 

70.1 

78.2 

62.0 

16.2 

28 

.082 

.153 

.025 

.128 

69.6 

78.0 

62.5 

! 15.5 

29 

.085 

.157 

' ‘ .025 .. 

.132" 

68.1 

75.5 

61.4 

14.1 

30 

,096 

.180 

.030 

.150 

66.8 

74,7 

60.0 

14.7 

31 

.082 i 

.144 

.017 

.127 

66.0 

73.4 

58.5 

14.9 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of December 1867. 


Daily Means, &e. of the Observations and of the Hygrometrieal elements 
dependent thereon. — ( Continued.) 


Date. 

u 

o 

g 

1 . 

4-3 r*» 

o o 

.3 § 

a 3 

Dry Bulb above Wet. 

Computed Dew Point. 

<u 

P 

S' 

o 

•g 

rO 

pS'-w ■ 

W.S 

■ O' 

p 

Mean Elastic force of 
vapour. 

O .£j 
& 53 
© 

o o 
■gcS 

Tc o 
*S Ar 

O r* 

S' 5 

Additional Weight of 
Y apour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

0 

0 

1 0 

Inches. 

T. gr. 

T. gr. 


1 

63.1 

6.3 

5S.1 

11.3 

0.491 

5.41 

2.45 

0.09 

2 

65.8 

5.1 

61.7 

9.2 

.554 

6.08 

.15 

.74 

3 

65.3 

5.7 

60.7 

10.3 

.536 

5.88 

.37 

.71 

4 

64.5 

7.0 

58.9 j 

12,6 

.504 

.52 

.86 

.66 

6 i 

63.0 

7.0 

57.4 

12.6 

.480 

.27 

.73 

.66 

6 I 

63.0 

5.9 

58.3 

10.6 

.494 

.44 

.30 

.70 

7 

61.8 

7.1 

56.1 

12.8 

.459 

.06 

.68 

.65 

8 

59.6 

7.4 

53.7 

13.8 

.423 

4.69 

.61 

.64 

9 

59.3 

7.2 

53.5 

13.0 

.421 I 

.67 

*52 

.65 

10 

58.7 

7.7 

52.5 

13.9 

.407 ! 

.51 

.66 

.68 

11 

.5 7.4 

7.3 

51.6 

13.1 

.394 1 

.38 

.42 

! .64 

12 

59.3 | 

6.0 

54.5 

10.8 

.435 

| .83 i 

.10 

| .70 

13 

61.4 

5.9 

56.7 

10.6 

.469 

5.17 . 

.20 

.70 

14 

61.8 

4.9 

57.9 

8.8 

.488 

.39 

1.84 

.75 

25 

61.8 

5.9 

57.1 

10.6 

.475 

.24 

2.22 

.70 

16 

62.4 

5.0 

58.4 

9.0 

.496 

.48 

1.91 

.74 

17 

63.3 

5.8 

58.7 

10.4 

.501 

.53 

2.25 

.71 

18 

63.1 

5.6 

58.6 

10.1 

.499 

.51 

.18 

.72 

19 

62.6 

5.7 

58.0 

10.3 

.489 

.40 

.20 

.71 

20 

61.4 

6.3 

56.4 

11.3 

.464 

.12 

.34 

.69 

21 

60.1 

6.9 

54.6 

12.4 

.437 

4,84 

.46 

.66 

22 

60.5 

6.3 

55.5 

11.3 

.450 

.99 

.27 

.69 

23 

61.0 

5.9 

56.3 

10.6 

.462 

5.11 

.17 

.70 

24 

60.2 

6.4 

55.1 

11.5 

.444 

4,92 

.29 

.68 

25- 

60.6 

5.7 

56.0 

10.3 

.458 

5.08 

.07 

.71 

26 

61.8 

6.0 

57.0 

10.8 

.473 

22 

.26 

.70 

27 

64.4 

5.7 

59.8 

10.3 

.520 

>1 

.32 

.71 

28 

63.0 

6.6 

57.7 

11.9 

,485 

.33 

.57 

.68 

29 

62.1 

6.0 

57.3 

10.8 

.478 

.27 

.28' 

.70 

30 

60.7 

6.1 

55.8 

11.0 

.455 

.04 

.22 

.69 


31 

All the Hygrometrieal elements are computed by the Greenwich Constants. 



Meteorological Observations . xci 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta, 
in the month of December 1867. 


Hourly Means, &c. of the Observations and of the Hygrometrieal elements 
dependent tbereon. 


Hour. 

"SH 

r~( -rS 

^ 

* 3 Sr 03 

Bange of the Barometer 
for each hour during 
the month. 

r£2 

o 

b § 

llange of the Tempera- 
ture for each hour 
during the month. 

w sr 1 

r- 1 C3 2-. 

3 P$co 
il s 
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Min. 

Diff. 

fi a 

a 8 

j£ 

Max. 

Min. Diff. 


Inches. 

Inches. 

Inches, 

Inches. 

0 

0 

0 0 

Mid- 








night. 

30.080 

30.134 

30.024 

0.110 

64.6 

68.3 

60.5 7.8 

i 

.074 

.125 

.022 

.103 

64.0 

68.0 

59.5 8.5 

2 

.065 

.113 

.012 

.101 

63,4 

67.2 

59.0 8.2 

3 

.057 

.101 

29.999 

.102 

62.9 

66.5 

58.8 7.7 

4 

.053 

.106 

30.000 

.106 

62.3 

66.5 

58.7 7.8 

5 

.062 

.110 

.011 

.099 

61.8 

66.4 

58.2 8.2 

6 

.080 

.134 

.027 

.107 

61.2 

65.2 

57.5 7.7 

7 

.101 

.151 

.044 

.107 

61.0 

65.5 

57.5 8.0 

8 

.130 

.176 

.069 

.107 

65.9 

69.2 

60.0 9.2 

9 

.147 

.196 

.087 

.109 

67.2 

71.8 

62.5 9.3 

10 

.147 

.201 

.088 

.113 

70.1 

74.5 

65.5 9.0 

11 

.130 

.176 

.073 

.103 

1 72.5 

i . . * . 

76.3 

69.3 7.0 

Hoon. 

.097 

.144 

1 .042 

.102 

7-1,0 

76-8 

71.2 5.6 

1 

.062 

.113 

29.998 

.115 

75.1 

78.2 

72.0 6.2 

2 

.039 

.085 

.976 

.109 

75.6 

78.2 

71.0 7.2 

3 

.024 

.083 

.968 

.115 

75.7 

78.2 

72.0 6.2 

4 

.022 

.071 

.961 

.110 

74,5 

77.7 

71.5 6.2 

5 

.031 

.080 

.970 

.110 

73.3 

76.3 

70.5 5.8 

6 

.044 

.097 

.987 

.110 

71.0 

74.5 

67.0 7.5 

7 

.060 

.113 

30.007 

.106 

69.3 

73.0 

65.0 8.0 

8 

.076 

.129 

.025 

.104 

68.2 ' 

72.0 

64.4 7.6 

9 

.086 

.137 

.037 

.100 

67.0 

71.5 

63.0 8.5 

10 

.092 

.147 

.042 

.105 

66.1 

70.5 

61.8 8.7 

11 

.087 

.140 

.030 

.110 

65.3 

70.0 

61.0 9.0 


The Mean Height of tlie Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta , 
in the month of December 1867. 

Hourly Means, <&c. of the Observations and of the Hygrometrieal eleme nts 
dependent thereon. — f Continued.) 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generates Office, Calcutta, 
in the 'month of December 1867. 


Solar Radiation, Weather, &e. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta, 
in the month of December 1867. 

Solar Radiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 
talsen at the Surveyor General 9 s Office, Calcutta, 
in the month of December 1867. 

Monthly Eesults. 


Indies. 


Mean height of the Barometer for the month... ... ... 30.077 

Max. height of the Barometer occurred at 10 a. m. on the 1st ... 30.201 

Min. height of the Barometer occurred at 4 p. m. on the 7th ... 29.961 

j Extreme range of the Barometer during the month ... ... 0.240 

Mean of the daily Max. Pressures ... ... ... ... 30.152 

. Ditto ditto Min. ditto ... ... ... ... 30.020 

Mean daily range of the Barometer during the month ... ... 0.132 


o 

Mean Dry Bulb Thermometer for the month ... 67.9 

Max. Temperature occurred at 2 p. m. on the 2nd, 4th, 17th & 27th 78.2 

Min. Temperature occurred at 6 & 7 a. m. on the 11th ... ... 57.5 

Extreme range of the Temperature during the month ... ... 20.7 

Mean of the daily Max. Temperature ... ... ... ... 75.9 

Ditto ditto Min. ditto, ... ... ... ... 60.9 

Mean daily range of the Temperature during the month... ... 15.0 


Mean Wet Bulb Thermometer for the month ... ... ... 61.7 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.2 
Computed Mean Dew-point for the month ... ... ... 56.7 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 11.2 

Inches. 

Mean Elastic force of Yapour for the month ... ... ... 0.469 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 5.17 

Additional Weight of Yapour required for complete saturation ... 2.34 

Mean degree of humidity for the month, complete saturation being unity 0.69 


Inches. 

Drizzled 1 day, — Max. fall of rain during 24 hours ... ... Nil 

Total amount of rain diming the month ... ... ... Nil 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... Nil 

Prevailing direction of the Wind. . . ... N. & N. N. W. 
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Owing to certain causes, presently to be explained, calculations of 
the Hindus regarding the year are in error. Their calendar in cer- 
tain points presents a state of things that existed some centuries ago. 
It is necessary that such corrections be introduced in the elements of 
their calendar as will make its indications consistent with reality. 

The Hindu year is determined by two consecutive conjunctions in 
longitude of the sun with the star (3 Arietis. Almost all nations 
of antiquity have commenced their year from this moment. 

By the existing Bengal Calendar, the initial moment of the year is 
placed on the loth of April, about seven days earlier than the real 
conjunction, making the subsequent eleven transits of the sun, the 
eleven Sankrimlis , seven days too early. 

The initial point of the year has retained in its name the idea of its 
coincidence with the equinoctial point, a point now removed twenty- 
one days from the star. The following simple solutions of spherical 
triangles will show that the ecliptic conjunction of the sun with (3 
Arietis the Ac v ini Yogatara, of the Hindus happens between the 20th 
and 21st of April in 1867. V 

From the Nautical Almanac we have for (3 Arietis iR = 17/, 47 rn, 
17s. which expressed in degrees of arc = 26° 49" 44". 
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In the same Ephemeris the North declination on the 18th of April 
is 20° 9' 17," the obliquity of the ecliptic being 28° 27' 15". 

Then BN. + *> = 48° 86' 82" and « co BN. = 8° 17' 58". 

Hence N. P. B. = 69° 50' 48" 


6 

== 

116° 49' 

4" 

... 




58° 24' 32" 

X 

2 

(a 

+ /3) = 

21° 

48' 

16". 




1 

(a 

— P) — 

1° 

88' 

59". 




i 

(a 

+ P> 

. .... 


. Co. 

, Log. 

Cos., ..... 

0-03223 

2 

(a 

-P) 

...... 



Log. 

Cos., ..... 

9-99982 

X 

2 

e 


.. ... 


. 

Log. 

Cot., 

9-78888 


Log. tan., 9*82098 

88° 80' 80" 

Log. sin., 8*45980 

Co. Log. sin., 0*48082 

Log. Cot., 9*78888 

J (A — B) = 2° 48' Log. tan., 8*68900 

B 80° 42' 80" 

59° 17' 80" S/i. 57m. 6s. 

Hence by the Nautical Almanac the conjunction is between the 
20th and 21st April. The Hindu calculations, however, deferring the 
conjunction to the 18th of April, make the year begin at the wrong 
moment. 

In the above rough calculations Asvini is assumed as identical with 
ft Arietis. The Suryasiddhanta gives the polar longitudes of stars in 
a very curious and arbitrary way. The author mentions certain 
numbers as lija or root for each star, which numbers multiplied by 
the constant 10 will give in minutes the polar longitudes of the 
asterisms. The following are the hijas, or roots for Aevini and 
Bharani, 48, 40. Multiplying the Uja for Apvini by the constant 
10, we get 480' or 8° the hhaga or position of the asterisrn in its por- 
tion of its polar longitude. 

Now let it = Polar Longitude. 

co = Obliquity of the eclipse. 

a = Inclination of the declination circle of the star to the 
ecliptic. 


i(A + B) 
*(«-#•■ 
i (« + »•• 
h* 
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= Polar Longitude. 

A = True Longitude. 

m Oot (a = tan a* 

COS 7T 

sin a sin = sin A. 

tan A. Cot a = sin /x, the quantity to be added or subtracted from $ 


to give A. 

Position in its portion or bhdga , 8° 

Polar Longitude, ...... . . . . . 8° 

Polar Latitude, 10° 

From the above we deduce the following by formula for Aevini. 

Lat 90° 11' N 

Long 11° 59' 

This is the position of Aevini according to the Hindu Tables and 


astronomical works. This position of the junction star refers us back to 
the fifth century A. 0. In each case, to reduce the distance given in 
Flainsted’s Catalogue for the Vernal Equinox of A. C. 560, we have 
subtracted 15° 40' from the longitude there given. 

The following, however, are the real position of a and Ariel. is by 


European calculations. 

Longitude of ft Arietis at about 560 A. C., ...... 18° 56' 

Latitude, 8° 28' N 

Longitude of a Arietis, ,.v. 17° 87' 

Latitude, * 9° 57' N 


Comparing these we find that the position of Aevini coincided 
more with that of /3 Arietis than with that of a Arietis. The Hindus 
used very rude instruments of observation, and an error of even a. 
degree is allowable in their calculations. 

The retrograde motion of the equinoxes together with an error In 
determining the exact length of the year has brought on this difference 
in their calendar. 

The Hindu year, like all solar sidereal years, begins at the moment 
of the sun's entrance into Atwini, the first asterism of the constella- 
tion Aries, and ends with the moment the luminary leaves Piseium 
to re-enter Aevini. Such a method of determining the length of the 
year accompanied by the following easy but ingenious distribution of 
the fractional parts of a day has saved the Hindu year from the error 
which was an element in the European years before the Julian eorreo 
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tiou. The Hindu civil year differs from the astronomical as regards 
the fractions of a day. An error, however, in exactly determining the 
value of this fraction will, following the Hindu method, soon be so 
accumulated as to necessitate the introduction of a correction that the 
calculations may agree with actual phenomena. Considering' the 
backwardness of the Hindu Philosophers to profit by recent investiga- 
tions accompanied by want of that habit of verifying calculations by 
observations, which Bacon’s philosophy alone can teach, it is natural 
that the Hindu year will represent a state of things that does not 
really exist. 

The motion of the equinoxes in space, though observed in the 
western world by Hipparchus so early as B. C. 136, was not known to 
the Hindus in A. 0. 400, the earliest date assignable to the Surya 
Siddhanta from the longitudes of stars there noted. A theory of 
libration of the equinoxes 27° either side of the first point of Aries is 
stated in certain Siddhantas, and others again calculate a complete 
revolution of the points, hut in no astrononfieal work of the Hindus 
is any use made of such oscillation or motion. No work corrects its 
calculations according to the precession of the equinoxes, though the 
Surya Siddhanta gives a rule for determining the numerical value of the 
same, and instructs the students to introduce the Vija necessary for the 
motion of the equinoxes. 

As stated before in reckoning civil time, fractions of a day are re- 
jected. When the fraction is less than 30 Grhadis (half a Hindu day) 
the civil year or the month is reckoned as beginning one day later than 
the astronomical. The year consisting of 365.24486231177907 days, 
365 whole days are deducted from it, the fraction, 24486231177907 
being carried to the next year forms 365*4897246235814 days. 
From this again the whole number of 365 days being deducted for 
the second year leaves a fraction to which the value for another year 
being added gives 365*7345869353371 days. This sum exceeds 
365' 5 days and therefore the year is made to commence one day later. 
Deducting the fractional residue ‘73... from 366 days and the remain- 
der *26541406466279 being again deducted from two tropical years 
(of 730*4897246235514 days) leaves 730-22431055889535. Deduct- 
ing from the above for the 4th and 5th years (730) we carry the 
remainder *2248105889535 of a day to the 6th year. 
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Tims the Hindus bring forward the year one whole day every fourth 
year nearly or 289 clays in 1192 years. The system involves the 
error of the Julian year, which outruns the Hindu solar year (as well 
as the European solar year with the Gregorian correction) by nearly 
10' 44" or two days 28' 88" in 400 years ; 

The annual variation of the equinoxes is according to the Surya 
Siddhanta about 54". The position of the initial point of the year 
with reference to the equinox on the 18th of April, 1867, is found 
from the following proportion given in the Sicldhanta. 

(1577917828 days) the number of days in a great Yuga is to (600) 
the number of revolutions in it, as (1814605) the sum of the days 
elapsed since the last epoch of conjunction, is to the number or frac- 
tion of revolutions elapsed. This is 0 Rev. 248° 28' 59". 7. The 
hhu j a or sine of this, is its supplement 68° 28' 59".7 for reducing the 
supplement to an arc of 27°, which is done by multiplying it by 8 and 
dividing by 10, we get the ayandriga , the actual distance of the initial 
point of the sphere from the equinox 20° 81' 11"*9. 

One of the apparent reasons for the Surya Siddhanta’s not introduc- 
ing this correction in the calculations is, because the author of the work 
supports the theory of libration. The colures therefore falling back 
with respect to the fixed stars in round numbers 50" annually, the 
Hindu system slowly advances beyond the true vernal equinox. 

The initial point of the year is called the Mahttvishuva mesh a 
Sanlcrdnii , the vernal equinoctial transit of the sun to Aries. As 
shown before, this moment is no longer the equinoctial point, hut is 
removed from it by a period of about 22 days. To this period adding 
the distance of the present initial point from ft Arietis as calculated 
before, seven days, we get the actual distance of the ft Arietis from the 
equinox, the difference between the sign and the constellation Aries. 
The numerical value of this is about 30 and, assuming 50" in round 
numbers being the numerical value of the precession of the equinoxes, 
we find that about 2260 years before the present time, the Hindu year 
began with the vernal equinox, and the ecliptic conjunction of the 
sun with Aevini happened at about the same time, or 800 B. 0. is 
the latest period to which the Hindu observations can be referred. 
It is well to add that such determination of the dates of the Surya 
Siddhanta, and the Hindu observation depends decidedly on partial rea- 
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soiling. All attempts towards accuracy even of centuries must be futile 
and imperfect. Arguments stated above establish nothing besides what 
is evident. If the Hindu calculations were as accurate as those of 
western science, we could then have safely assigned the above given 
dates to Hindu observations. The above proves that 893 B. 0. the 
initial point of the Hindu year coincided with the first point of Aries 
and the vernal equinox. Beyond this, we have no reasonable ground 
to advance. The Hindu observations may have commenced centuries 
earlier, and the then existing rough methods of observation may have 
led the credulous Hindu astronomer to believe that the equinox and 
the first point of Aries were one and the same; when in reality the 
equinox may have happened on the 4th or 8th day of YaigdJcha . 

That the Hindu year formerly began about the vernal equinox, and 
that the moment of such beginning of the year coincided with the mo- 
ment of the ecliptic conjunction of the sun with Acvini, or that the 
sign and the constellation Aries coincided at a former period with the 
initial moment of the Hindu year, is unquestionably proved by the 
Hindu name for that moment, the sun is said to be then in the 
asterism Acvini. 

Had no errors entered into the calculations of the Hindus, their year 
would then have commenced at the present century on the 21st of 
April, instead of the 13th. The Mahavisliuva Sankranti then would 
have differed from the vernal equinox exactly by that amount by 
which the sign Aries differs from the constellation Aries. But as it 
is, it involves a double error, and leads one to suppose that about 500 
years before the present time, the first day of the Hindu year was 
brought to coincide with the first point of the constellation Aries 
Q3 Arietis) and that since then, owing to the motion of the equinoxes, 
the initial moment of the year has retrograded 7 degrees. Such a 
supposition is the only explanation that can at present be offered 
regarding this anomalous position of the initial point of the year ; 
now that the first of Yaieakh is placed between the points with which 
it coincided when the constellations were formed, and in which it should 
be, if the calendars had received proper corrections. The values of the 
hijas or corrections subsequently added to the Hindu tables as calculated 
by Mr. Burgess in his notes to the Surya Siddhanta, refers us to the 
16th century after Christ. Making due allowance for errors of Hindu 
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calculations, this may well be transferred to a century, when Jay a 
Sinha, it is said, translated the Logarithmic Tables into Sanscrit, and 
introduced many corrections into the Hindu Science of Astronomy. 
But the exact date of the correction of the Hindu year cannot be 
ascertained before the Sanscrit works of Jaya Sihha are brought to 
light. 

The table shows the Hindu months with the corresponding English 


months at two different epochs. 

Precession of the equinoxes 0° O' 0". Precession 8° 10', 

Vaicakha, V March and April, April and May. 

Jyaishtha, ft April and May, % May and June. 

A'shadha, II May and June, June and July. 

Qravana, So June and July, July and August. 

Bliadra, h July and August, August and Sept. 

A'evina, August and Sept., Sept, and Oct. 

Kartika, aOs Sept, and Oct., Oct. and Nov. 

Agrahayana, hi Oct. and Nov., Nov. and Dec. 

Pausha, $ Nov. and Dec., Dec. and Jan. 

Magha, Vf Dec. and Jan., Jan, and Feb. 

Phalguna, Dec. and Feb. ; ,. .. Feb. and March. 

Chaitra, K Feb. and March, March and April. 


In A, 0. 588 when the Hindu year commenced with Vaiyakha in 
Acvini the sun’s longitude was 0° 0' and that of the moon 2° 12k 
That the year should begin in one of the equinoxes or solstices is 
very natural, they are the four principal points in the heavens. The 
commencement of the year from the vernal equinox dates from great 
antiquity. The era of sdlivdhana begins with the vernal equinox or 
full moon upon Or next it. The Hindu year, however, in earlier times 
began with the winter solstice. The derivation of the name AWina 
speaks a history. Agvini being the first of the 27 asterisms and the 
one supposed by the Hindus to be coincident with the sign Aries, 
determines the beginning of the year. The month having a fujl 
moon in this asterism is called A'<;.vina. The conjunction in longi- 
tude of the three, the moon, the sun and the asterism may naturally 
be looked upon as the starting point of heavenly motion. The ex- 
planation given by Amara Sin ha, the lexicographer, that the month 
in which the full moon happens in Acvini is A'yvina clears all doubt. 
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It is rather improbable that the Hindus would wait for a conjunction 
of the three to begin their observations. Amara Sinha’s explanation 
quite negatives all such suppositions, as it is impossible that the moon 
should have the same longitude with the sun and be still a full moon. 

To correct then the Hindu Almanac, so as not to violate the Hindu 
idea of Mahdvishuva mesha Sankrdnti is utterly impossible. The year 
must be made to begin at one or the other of two points. It is 
proposed therefore to begin the civil year from the vernal equinox or 
the sign Aries. Though this method enforces the change of the order 
of the asterisms making Revati ( £ Piseium) the first and Aevini 
the second, we have yet the advantage conferred by European calcula- 
tion to support our view. On the other hand, the change of the beginning 
of the year from the vernal equinox to the 18th of April, is a strong 
recommendation for bringing the initial point of the year to the moment 
of ecliptic conjunction i. e. on the 21st of April. A change of the 
order of the asterisms is not new to the castras. Kritika (rj Tanri, 
Pleiades) now third, formerly occupied the position of Aevini. 

The Hindu calendar is now in one view 22 days in advance, and in 
another about 7 days behind the real state of things. It is proposed 
to eject 21 days from the month Chakra and thus to bring the 
vishuva or media Sankrdnti back to the equinoxes. Such an innova- 
tion or correction of the calendar, involves serious difficulties ; the 
conservative habit of the Hindu mind and the confusion in a political 
point of view of the dates of payment of rents, Ac., are serious, but 
may be overcome. 

The Hindu calculations, owing to the errors of tables made up 
some centuries past are all defective and need correction. But these 
are secondary to the correction of the year. 

To sound the Hindu opinion on the subject, a circular in Sanscrit 
was issued by me in October last. There I have quoted most authori- 
tative passages showing that such change of the beginning of the year 
on account of the precession of the equinoxes is not contrary to the 
castras. With a Hindu, authority of the castra is the only argument. 

I append a partial translation of the principal points of the Sanscrit- 
circular. 

The Dharma Qastras say — 

^ mx\ 1 

v\ 
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“ that at the beginning of Aries (Vaieakha) presents of flour and of 
jugs filled with water are to be made to Brahmanas.” 

This ceremony is now performed on the 12th of April. Some doubts 
as to the propriety of performing the ceremony Ghatotsarga on this 
date having arisen, Professor Bapu Leva of Benares was addressed on 
the subject. The errors of the Hindu calendar were pointed out in the 
letter, and he was requested to give his opinion on the proposition of 
changing the beginning of the Hindu year from the 18th of April to 
the real mesha Sankranti, or the vernal equinox. # 

The proposed change of the beginning of the year from the 18th of 
April is not contrary to the (Jastras. Surya Siddhanta, the highest 
authority in questions of Hindu astronomy, acknowledges in the fol- 
lowing, that time effects great changes in calculations. 

wsif m wr w & 

K» 

wx wmx: i 

ee (0 Maya,) hear attentively the excellent knowledge (of the 
Science of Astronomy) which (the) Sun Himself formerly taught to 
the saints in each of the Yugas.” 

u I teach you the same ancient science which was formerly told by 
(the) Sun Himself. (But) the difference (between the present and 
the ancient works) is caused only by time, oil account of the revolu- 
tion of the Yugas.” 

Vac i sht ha says — 

An examination of the Puranas will show at once that the ^Jastras 
and the ceremonies are changed in time, the gods, and the ceremonies 
(3W%TWTf%) of the Vedas are now forgotten. 

The Big Veda mentions the 27 stars as being married to the moon 
and the astronomical phenomena recorded there, show that the vernal 
equinox happened in Krittihd and the autumnal, in Badim or Vhrikha 
( y Libras). 

* His favourable reply with the original letter of query was noticed in the 
original circular. 

26 
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A mar Singlia states that the equinox and the Vishnya are syno- 
nyms. So does the lexicographer Hemachandra. 

•wr ■$ t 

wwii 

II 

sgprf v^n^rarnf’ rnro ’ro^rarar: 

-g^rarcti ?rwn 

Tfa n 

The above authors in naming the twelve months of the year, begin 
from Agraliayana (near the winter solstice). 

W- l 

cPTT (| 

TW /l 

WT 7TT%T I 

1 1 

xfa n 

Laughakshi on the authority of Somakara Kalpa Sutra begins the 
year four days before the full moon of Magha, 

otsjt: tiwwh 

In the datapath a and Sankhayana Brahmanas we see the year 
begin on the full moon of PMlgun. 

TOT <\fk: il 

N» 

The astronomy of the Big Veda begins the year on the light fort- 
night of Magha, and ends on the dark half of the month of Pausha. 
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Authorities were quoted from the Goladhvaya of BMshkaracharya, 
the Siirya Siddhanta, the Soma SiddMnta, the ^akalya Sanhita, the 
Laghuvaeishta Siddhanta, Aryabhatta, Varaha Mihira and Brahma 
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Sphuta Siddhanta to show that these authors admit of and give rules 
for determining the value of the precession of the equinoxes. 

The position of Agastya (Canopus) given in the Vishnu Pur ana 
and in the Parasara and Grarga Sanhitas show that the asterisms have 
moved from their original position in the heavens. 
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The retrograde motion of the equinoxes has brought a change of 
the seasons — Vaiyakha and Chaitra constituted the spring of former 
times. 

wrei WTi:i: Ii 

Lastly the practical proof of the effects of the errors in calculations 
is given by directing the Pandit to observe the heavens just after 
sunset in the month of Vaiyakha. 
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Tiie Hill-tribes op the Northern Frontier op Assam ; — by Rev. 

C. H ; Hesselmeyer. 

[Received 26th August, 1867.] 

The Himalaya mountains, so far as they form the northern boun- 
dary of Assam, are inhabited by two distinct races of men. Originally, 
probably one and the same race, they seem to have undergone a 
change sufficiently marked to authorize their being considered at the 
present moment, as two distinct races. 

The mountaineers who occupy the eastern half of those frontier- 
hills seem to be original occupants, or first arrivals, and to have 
retained their original habits and customs. Those who live to 
the -west, appear to belong to a later period of immigration, subse- 
quent to their descent from Central Asia. When they drove out 
from before them the first occupants, say the Dimasa and Boro, or 
Lalong, now living in the plains of Assam, they seem to have come 
in contact with a certain degree of civilization which effected that 
change both of feature and habits and customs which is so striking 
to the beholder. 

The last mentioned of these two races are the people commonly 
called Butias or Butanese — this name applying to all the various 
and numerous tribes who belong to the same race. These, however, 
having served our purpose thus far, we may leave for the present, 
while we turn our attention more in particular to their less civilized 
brethren to the east. 

Unlike the Butias, these possess no common name. The region 
they occupy, is fully as large as Butan, and equally as interesting. 
Indeed, little as w r e know of the people, the country they occupy, is 
still less known : as much a terra incognita , in fact, as the interior of 
Africa. The few Europeans who have crossed the frontier, have barely 
done more than skirted this unknown region : none have ever pene- 
trated to the snowy range; none ever crossed its entire width from 
Assam to Tibet proper. All we know about the country and 
its inhabitants, we have learnt from the latter, who are, however, not 
in all cases reliable informants. Until, therefore, a Livingstone or 
a Wilcox will undertake to traverse its cane-bridged mountain 
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torrents, its snow-capped heights, and brave leeches, dum-dam and 
cannibal Abors, — in order to confirm or otherwise, the statements of 
native informants, — we shall have to rest satisfied with our present 
stock of information. 

From all, then, we have hitherto been able to collect, it would appear, 
that that portion of the Eastern Himalayas which lies between the 92° 
40' and 95° 30' East Long., or between the eastern boundary line of 
the country of the Tauwang and Kampa Butias, and the Dibong 
river, — having Assam on its south, and Tibet proper on its north 
side, — constitutes the home of four peoples, known to the inhabitants 
of Assam by the names of Aka, Miji, Dafia, and Abor. 

Three of these tribes, the Aka, Miji and Dafia, occupy the hills on 
the southern side of the backbone of the Himalayas, the snowy range. 
The water of their rivers flows down into Assam direct . I make 
use of the expression direct , because I thereby wish to explain the 
more immediate proximity of their mountain-homes to Assam ; for, 
properly speaking, the rivers that run down the northern slopes of 
the snowy range pour their waters likewise into the same big river 
which passes through Assam, viz. the Sampo of Tibet. The Abors 
alone, in some of their northern clans, are said to dwell on both sides 
of the snowy mountains, and they are thus in intercourse both with 
Tibet and Assam. 

The seats of these four principal tribes may he defined as follows : 
commencing from the west or the frontier of Butan we come first 
upon the Akas. Their country is situated so as to have Assam on 
the south, Butan on the west, the Miji territory on the north, 
and the Dafia east. The Burtili river forms the boundary of the 
Aka and Dafia country, or rather hills. The Mijis again have 
Butan to the west, and probably north, but the Biiruli river 
running round the northern side of their country until it enters 
Butan, the Dallas to the east, and their friends and neighbours, the 
Akas to the south. . 

The Dallas like the Akas have the valley of Assam for their 
.southern limit, the Akas and Mijis. with the Buruli river interven- 
ing, on their west, and the Abors both north and east,— the Subon- 
siri river running up between the hills of the Abors and Dallas, 
Then the Abors themselves occupy the whole of the remaining ex- 
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tremi ty of the eastern Himalayas. They inhabit all the country 
lying between the territories of the Dallas on the southern face of the 
snowy range, and the Kampo-Butias on the northern face of the 
same snowy ridge ; Tibet on the north, Assam on the south, and the 
Mishmi-tribes on the east, the Dibong river forming the line of 
demarkation between the vijlages of the Abors and Mishmis. 

Of all the four tribes above enumerated, the Abors are by far the 
most important, both as to their numerical strength and their war-like 
propensities, as well as through the extent of their territory. 

In the present communication I shall restrict my remarks to one of 
the tribes only, namely — 

The Aims. 

The Akas or Angkas live on hills of moderate height, the highest 
probably not exceeding 6,000 feet, in the angle formed, as before 
mentioned, by Assam and But an. Three to four days climbing over 
thickly wooded hills, nearly pathless, stumbling up the dry bed of 
the Buruli and other less important watercourses, thickly strown with 
large boulders, clambering up the steep faces of rocks, holding on by 
a cane-rope, bring the traveller to the small settlement of the Akas. 
The Miri elephant-hunters follow up the bed of the Buruli river, 
taking a small light boat along with them, which they lift over the 
water-falls, and so reach the Aka country. There is, however, a better 
road but somewhat circuitous. This road takes the traveller first to 
Butan to the settlement of the Sat-rajas due north, after a march of 
about four days, and then goes on to the Aka country due east 
which you reach in another two days. This is a road which the Aka 
women and children, and their ponies travel. 

The name Aka, or Angka, — even Angka — is given to them by their 
neighbours ; they themselves do not use it, but speak of themselves as 
Hrusso. 

The Hrusso do not pretend to be aborigines of the country they 
now inhabit. They are unable to tell where the real home of their 
tribe is. They pretend to have been inhabitants of the plains. Our 
ancestors, they say, lived in Partabgor on the banks of the Giladhari 
river, north of Bidmath, but were driven out from thence by Krishna 
and Bolorum, 



1868.] The Hill-tribes of the Northern Hront-ier of Assam. 195 

The language of the Aka, however, tells a tale, and so does their na- 
tional character. Their language contains more words which can be 
traced to the valleys south of the Patkoi range, joining the Shan and 
Munipuri countries, than words indicating a closer affinity with the 
Dafla and Abor tribes. They differ mentally and physically from 
their mountain neighbours to the same degree. 

The truth seems to be, that the ITrusso entered Assam about the 
same period when the far more numerous and daring Ahoms burst 
from their hills into the valley. Probably the Akas preceded them, 
and having been driven from place to place, they finally settled on the 
hills where they now still live. As to numerical importance, the 
Angkas would barely deserve any notice at all. They do not number 
more than one thousand souls. 

This handful of hill people live in two detached villages. The 
greater one is inhabited by Akas who have earned for themselves 
the sobriquet of cotton thieves, or Kapas-ehor. The smaller is 
peopled by a less offensive clan called the Hazarikhuka, or breakfast- 
eaters. 

There is a third class of Angkas spoken of by the people of the 
plains who go by the name of Angka Miris. Old maps have them 
located beyond the snowy range on the Tibet side. But by all ac- 
counts, these Angka Miris live to the east of the Kapas-ehor Angkas, 
The Miris of the plains who are in the habit of hunting for elephants, 
deny having ever heard of Angka Miris. Further enquiry, however, 
may enable me to throw more light upon this tribe. 

The importance which attaches to the* Akas is first the bad name 
which they bear among the people of the valley, who inhabit the tracts 
of country bordering on the Aka hills. For the Akas, few as they are In 
number, make up for this deficiency by being bold and daring robbers 
and cut-throats. Next in importance is their situation between the people 
of the valley of Assam and the powerful and very numerous clans of the 
Miji tribe. The Mijis, it would seem, are not in the habit of visiting 
Assam, except only one small chief; but they highly prize the silk 
and cotton cloth the Akas are able to procure from the plains, and for 
which these demand from the Mijis exorbitant prices. As a third 
cause of their importance may be adduced the fact that, although 
powerless themselves, they know how to make themselves formidable, 
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through the influence they manage to exercise over the Mijis, whose 
countless hosts they would he able without much difficulty to lead 
any day against any foe. 

There are about ten clans for which the term households, or 
families, would be the more appropriate one to use ; yet each of these 
petty clans has a chief whom they style Raja, like their neighbours, 
the Butias, — not Gam, like their other neighbours, the Dallas. 

These clans are so small, that they find room each in a house by 
themselves. Some clans number only thirty souls, others sixty to 
one hundred, and according to the number of inmates is the size of 
each house. The most numerous clan boasts of a chief, who is but 
too well known among the Assamese, and the neighbouring hillmen, 
and no doubt the Bengal Government too lias learnt to know 
his name. This is Tagi Raja. This man has succeeded in obtaining 
the hegemony over all the Kopas-chor Akas, and as he exercises 
great influence over the Mijis also, he is able to intimidate the 
rest of the Aka people, and thus may be said to be the head of all the 
Hrusso. 

The ITazarikhuka Akas live in three clans on a separate hill from 
the Tagi’s people. 

Internal feuds are numerous. It is a matter of no rare occurrence 
to see clan against clan, i. e. family against family enlist the aid of 
the Mijis and carry on a miniature warfare. 

The Hrusso use the cross-bow and poisoned arrows ; a light 
spear for the purposes of throwing, and a narrow sword, about 
four feet long. They manufacture their own arms ; the iron and 
steel, however, they buy in Assam. They use neither shield nor 
helmet. Their tactics are simple ; like all the hill-tribes, they 
rely upon sudden surprise, they lie in anahush and fall upon their foes 
unawares. 

The Assamese Buruas of the days of the native rulers used the Akas 
for purposes of revenge ancl intrigue. And it was through the party- 
spirit of one of the Buruas, or governors of Chardoar in the days of 
Gaurinath, the last real king of Assam, that the Akas obtained the 
privilege of levying pieces of Ena silk (Bambyz), and cotton doth 
from every household in the Balipara mehal, which they continue to 
do unto this day, The only occasion on which the Akas have come 
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into hostile collision with the present government of Assam, occurred 
some twenty-five years ago when their daring raids led to the capture 
of the young Tagi Raja and, after his liberation, to the massacre of 
.the garrison of a stockade close to the pass which leads into their hills. 

All attempts to punish this bold and blackguardly act remained 
unsuccessful, at last the little war seems not to have been carried on 
with much spirit, and matters between the Hmsso and the British 
Government were left in statu quo . 

Since that revengeful and treacherous act, however, the Akas have 
been content to levy their silk and cotton pieces, and to accept Ks, 
860 of black mail per annum, without any further deeds of robbery 
and murder. 

They now pay their annual visit to Assam in the months of Feb- 
ruary and March ; take their due ; make their purchases in iron, steel 
and brass vessels, in beads and other articles of luxury, and, after the 
above mentioned levying of cloth, return the way they came. 

The Aka, though uncivilized, is not devoid of religious ideas. 
He has no written castras or religious books of any kind, it is true ; 
he has no system of religion and knows nothing of caste. But the 
Aka fears the high mountains which tower aloft over his dwelling, 
and from the snow-clad sides of which leaps the thundering avalanche ; 
he fears the roaring torrents of the deep glen which interposes be- 
tween him and his friends beyond ; and he fears the dark and dense 
jungles in which his cattle lose their way. 

These dark and threatening powers of nature, he invests with 
supernatural attributes. They are his gods. Tims there is Fuxu, 
the god of jungle and water; Fir an and Simcm 3 the gods of war, and 
BaLUy the god of house and field. 

Over all these gods the modern Aka places Mori Deo , a Hindu deity. 
This is an innovation, introduced by Tagi Raja after his imprisonment. 
For whilst a captive, he became a' disciple, as it were, of a Hindu 
guru, who in his turn obliged Tagi, by giving security for his new 
convert’s future good behaviour. 

All these gods have their little temples or rather puja-huts, which 
contain representations of them, some are said to he of sil ver and gold. 
These latter most probably would turn out to be Buddist images, 
obtained from the Butias. ... 
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Near the puja-houses lives the Deori or sacrificing priest. He is 
always chosen from among the other Akas hy divine tokens, it does 
not matter whether he is a bachelor or married. This Deori has to 
perform the daily worship for all the people, and on ail special occasions 
he has to sacrifice the requisite number of mithuns, cows, goats, 
fowls and pigeons. Greese and ducks there are none to be found in all 
the settlements of either Aka or Miji, The Akas entertain some 
crude notions of a state of punishment and reward after death. 

To follow an Aka through his domestic and public life, I shall have 
to begin with the erection of the dwelling-house. The Hrusso cannot 
build a house where he pleases, for the spot on which he intends to 
erect his future dwelling must first be ascertained to be a lucky spot. 
The Deori therefore has to be consulted, animals slain as sacrifices, 
and the place pronounced to be propitious. Then the felling of timber, 
and the collecting of the other building materials may be proceeded 
■with. All having been collected, Fiixu receives his offerings, part of 
which consist in a portion of the building materials. 

The house itself is generally very substantially constructed. It is 
built on piles from 5 to 7 feet above the ground ; hoarded and com- 
fortably walled in, with carefully planed planks, in this respect resem- 
bling the houses of the Kassias. The roof is thatched with a kind of 
broad leaf, and on account of the strong winds, mats are firmly, but 
neatly, fastened all over it. The houses of the Dallas and Abors, 
including other hill-tribes besides, are less substantially constructed. 

All the members of one family or clan, including the slaves, live 
under the same roof. The size of an Aka dwelling varies therefore 
with the size of the family. The house of Tagi Kaja is 200 feet long 
and 40 feet broad, a long row of separate compartments running the 
whole length of the building. 

No earthen vessels are used by the Aka for household purposes. 
They possess huge copper jars to hold the water supplies of the family, 
and for cooking and eating, they use the brass pots and plates which 
they obtain in the Tezpore bazar. 

The copper jars are not procured hy them in Assam, but most likely 
bartered from the Mij is, who again must have brought them from 
Butan. The granaries and stables are always built at some distance 
from the dwelling house for fear of fire, 
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The Alois are polygamists : they can many as many wives as their 
means allow. A marriage among them is contracted in this wise : 
The parents or relatives select the future wife from among the female 
friends of the family, those friends may he either Aha or Miji, for 
Mijis and Hrusso intermarry. On the day appointed for the wed- 
ding, the services of the Deori are again called into requisition ; partly 
with a view to obtain the favour of the gods, but chiefly, I guess, 
in order to provide an abundance of meat for the hundreds of 
guests who are to partake of the marriage-feast, and for whom great 
numbers of mithuns, cows, goats and fowls have to be killed. The 
festivity, i. e. the eating and drinking — for the Akas, like all hill- 
people indulge in ardent spirits — are to last at least five • days and 
nights uninterruptedly. 

The nuptials having thus been duly initiated, the bride and bride- 
groom are placed by the Deori beneath the canopy, formed of a piece 
of cloth spread out over them, he then winds another piece of cloth 
round both, thereby indicating their union, and this ceremony over, 
they are declared to be man and wife. 

At the birth of a child, again sacrifices are brought, but no distinc- 
tion is made between the sexes : a girl is considered as much a bless- 
ing as a boy ; tlie murder of female infants, therefore, is fortunately 
not known amongst them, although they welcome the birth of a 
son with the same degree of joy, with which such an event is hailed 
among far more civilized nations. 

In like manner are the gods to be propitiated when the ground 
is hoed and the seed sown, and also at harvest-time. 

Seasons of sickness too require the services of the Deori, for the 
Aka is not in the habit of resorting to medicines of any kind to effect 
a cure. If a Hrusso falls ill, fowls &c. are offered to Fuxu, and the 
patient is mesmerised ; but should this prove unavailing, matters are 
left to the good pleasure of Fuxu alone. 

The dead among the Akas are not burnt, but buried. A grave is 
dug four to five feet deep and the body reverently deposited therein. 
Then a share of all his valuables is placed by the side of the dead, 
including his spear, bow and arrows; Next a platform is raised over 
the body to keep the earth from falling upon it, and finally the grave 
is filled in and over it a small stockade of bamboos and sticks erected, 
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and- Hindu fashion — a piece of cloth is spread out over the whole. 

The Aka, although given to loot and robbery, is yet no idler : he is 
a great agriculturist. Unlike the Bulks, the Alois import no grain 
from Assam, but subsist on the fruits of their own labour. They 
cultivate the fine plateaux on the backs of their broad hills, and some 
of those smiling valleys that stretch themselves out between their hills, 
miles in length and width. 

They hoe the ground and beat the surface fine ; then pierce holes 
with a pointed stick, and drop into each hole 8 to 4 grains of rice 
(dlian), Their rice-crops they declare to be as good as, if not superior 
to those of the best parts of Assam. Beside the common kinds of 
rice, they cultivate a kind of grain, called Dafia-dlian, of a small size 
but growing in numerous clusters ; it is a grain, in fact, resembling 
millet. Also vegetables of the same description as those which are 
found in Assam, and pulses of various kinds are cultivated by the 
Akas. 

There are, however, neither cotton, nor hemp and flax-plantations* 
to be met with; the only fibre used by them and the Mijis, as well as 
all the other hill-tribes, is that derived from the rind of a tree known 
in Assam by the name of Odal, and used for nets and ropes. The 
consequence is, that the women of the Akas neither spin nor weave, 
but rely for their cotton cloth on the plains, as already mentioned. 
Nor do they breed the silkworms known to the Assamese. Though 
they covet the Erie Bor-Kapors of Assam, and the finer silk dlratl.es, 
yet they have never taken the trouble of introducing the silkworm 
into their hills. 

The Akas keep large flocks of mithuns or mithans, and cows — 
their flesh is eaten, but the milk of mithuns, cows and goats they 
never touch. They breed pigs and rear fowls and pigeons in great 
numbers, but geese and ducks are forbidden to them by the gods. 

The Hrusso pride themselves on being better feeders than any of 
the other hill-men. They eat the food of civilized people ; never 
touch the flesh of dogs, or elephants, or other objectionable animals. 
They indulge in the use of opium and tobacco — in fact, the pipe 
seldom leaves the mouth of an Angka man or woman. Such a pipe 
is generally a bit of bamboo with a reed inserted into it at a right 
angle. Now and then, however, Tibetan pipes of composition metal 
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may be seen in use amongst them. They likewise chew betel which 
they obtain in the plains, but tea as a beverage is not in use among 
them, although they keep up a constant intercourse with their Butan 
neighbours. The well-known ardent drink however— a species of 
beer, called Mod — prepared by all the aborigines of Assam and its 
frontier hills, the Akas too drink to excess. 

The dress of the Angka has nothing national, or nothing that could 
distinguish them from other hill-men that border on Assam, except 
the profusion of Ena cloth wound round their bodies in all manner of 
ways, and a kind of half-trousers which consist in a piece of Ena cloth 
tied in such a fashion beneath the knee, as to allow the fringes to bang 
down over the ankles. When they move, t-lie ample folds of this 
kind of legging, keep swinging and dying about their feet, and thus 
this piece of garment seems to answer admirably the purpose for which 
it is intended, namely to keep off the leeches and stinging insects, 
such as the muscpiitoes and the dum-dam. 

As a head-dress the Aka often wears a kind of ring-cap or crown 
made of cane, three inches high with one or two tall feathers in front. 
However the felt-caps of the Butias are as commonly met with, while 
those who claim the rank of a raja sport rings or crowns such as those 
alluded to, only made of thin wood instead of cane, and covered with 
embossed silver. Tagi himself, however, never appears in the plains 
without his Tibetian hat of japanned wood of a bright yellow with a 
glass-knob on top, and a blue silk damask robe of state, of Chinese 
manufacture-, hut rather faded. All are fond of beads, and they wear 
them in profusion. Thus dressed up, they appear on state occasions 
only, the long sword at their side, and one or two minor weapons for 
cutting besides. When at home, the Aka looks more the savage, and 
dispenses with most of his garments. But winter is severe, and then 
he appreciates the neighbourhood of Assam, and the cloth of the 
rayats of Balipara. 

In appearance, the Angka bears the same family-likeness with the 
other Turanian hill-tribes ; he is a well-made and strongly built man, 
with more of daring and defiance in his look than the I) ail a or even 
the Naga. 

He is ignorant of the art of reading and writing, and though 
he covets the productions of art which Assam and Butan supply, 
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including Tibetian oil-paintings of Buddhist deities, yet does 
he look down upon books. The offers of opening a school in their 
villages, have repeatedly been made to Tagi, but as often politely 
refused. Tagi dreads the approach of the schoolmaster to his hills, 
for he knows, that with the schoolmaster there would come a different 
code of morals and ethics ; and he fears, that the English will succeed 
the schoolmaster, and thus put an end to Tagi, and the selfish aims 
of the Angka people, as regards the Mijis and the inhabitants of the 
Balipara Mehal. 


ALPHABET. 

Showing the Orthoepy of the Dialects spoken by the Hill-tribes of 

Assam. 

a. = Father. 

0. = all. 
a. = ever. 

e. = may. 

1. = he. 
o. = no. 

o. == deux, Fr. ; or hose, Ger, 

u. ■== too. 

ii. = tw, Fr., or iiber, Ger. 

f. or ph. = Father, or ^Philosophy. 

g. === go and give, 
li. = house. 

k. = c at. 
s. = so. 
z. == zeal. 

th. = thaler in German, 
ch. = church. 
j- = joy. 

x. ==Lo c7i, Scotch, or gleich 7 German. 

v. = ^ery. 

English , 


Ilrusso or Angka. 
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English . 

four, ... . 

five, 

six, 

seven, 

eight, ... 

nine, 

ten, 

twenty, 

fifty, 

hundred, 

i, 

of me, 
we, 
of us, 
thou, 
of thee, 
you, 
of you, 
he, 

of him, 

they, ... 

of them, 

hand, 

foot, 

nose, 

eye, 

mouth, ... 
tooth, 
ear, 
hair, 

head, ... . 

tongue, 

belly, ... 

hack, 

iron, 

gold, 


Hrusso or Angle a. 
. . . pferi. 

... pfumu. 

... ri. 

... ’mue. 

... ’xi or ksi. 

... stho. 

... erh or ’it. 

... b’sha. 

. . . serve. 

. . . purriia, 

... hiyo or no. 

... nathi or nadci. 

... ni. 

... nithi. 

... ha. 

. . . bathi. 

... jo or joe. 

... hathi. 

... pho or pfo. 

... 6 th i. 

... b’gouna. 
t „. b’gounathi. 

... gsi. 

... ’ssi. 

... nlisu. 

. ni. 

. . . ’nsii. 

... thu. 

... phu or pfu, 

... kechii. 

... khie. 

... jabla. 

... negujii. 

... subue. 

... ’ssa, 

... slid. 
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silver, 

English. 

»* « »« 

Hrusso or Angh 

.... ... liimma. 

Father, 

... 

... au. 

Mother, 

, . . 

.... ... ani. 

Brother, 

.. . 

... ? nyu. 

Sister, . 

. 

... ... niimi. 

man, 


... niina. 

woman, 

... 

... pfiimi. 

wife, 

... 

... gsi. 

child, 


... ... angaaa.' 

son, 


... ... sau. 

daughter, 

, . . 

... sand. 

slave, 

... 

... . ... khla. 

cultivator, 


viddou. 

shepherd, 

... 

... ... fiidsusuen. 

god, ,, 


... ... shemimi. 

sun, 


dsu. 

moon, 


... xubie. 

star, ... 


litsip. 

fire, 

... 

... ... mi. 

water, . . . 


XU. 

house, 

. . . 

’me. 

horse, 


fngra. 

cow, 


fuluxu. 

dog, ... 

. .. . 

siilo. 

cat, 

... 

... asliasa. 

cock, 

... 

dam rou, 

duck, 

... 

... ossa. 

ass, 


. fub-abu. 

bird, 

... 

... diio. 

go, 


• khabue. 

eat, 

... 

... cliaue or tsarme. 

sit, 


. 



... ... line or roue. 


come, 

beat, 

stand, 

die, 


agekhane, 
giiga. 
giklxiilue. 
...biiclzibi or btijibi. 
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English « 

Ilrusso or Angha . 1 

give, 

... dzfha or jiba. \ 

run, 

... ... godzoe or godzue. 

up, 

... rafu. 

down, ... 

... ... ramge. 

near, 

... ... enisa. 

far, 

aniera. 

"before, 

... ... avva. 

behind, ... 

fumu. 

who, 

... ... aninashe. 

what, 

> hando. 

why, 

j 

and, 

... ) 

but, 

> hamso. 

if > 

soio. 

yes, 

... ... 0. 

no, 

ma. 

alas ! 

... ah l ah ! kinia! dunia ! 

father, ... 

an. 

of a father, . . , 

... authi. 

to a father, 

... ... au. 

from a father,... 

... ... audin. 

fathers, 

... auangie. 

of fathers, 

... ... auangithi. j 

to fathers, 

... ... auangie. j 

from fathers,... 

... ... auangidin. ; 

a daughter* 

... ... sami. ■ ■ } 

of a daughter, 

... ... samithi. i 

to a daughter, 

... ... sami. jj 

from a daughter, 

... samidin. ( 

daughters, 

... ... samiangie. j 

of daughters, . . . 

... ... samiangithi, \ 

to daughters, 

, samiangie. 

from daughters, 

.... ... samiangidin. j 

a good man, 

. ... ... minauli. j 

a good woman, 

... fiimiuh. | 

a bad boy, 

. ... ... angasa mikzi. j 

28 . | 
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English. Hrusso or An fa. 


nimie inikzi. 

uh. 


a bad girl, 

good, ... .. 

better, 

high, ... 

higher, 

horse, 

mare, 

horses, , . . 

mares, ... 

bull, 

bulls, 

cow, 

cows, 

dog, ... . 

bitch, 

lie-goat,... 

she-goat, 

deer, 

I am, 
thou art, 
he is, 
we are, ... 
you are, 
they are, 

I was, 
thou wast, 
he was, 
we were, 
you were, 
they were, 
be,... 

I may, ^ 

I shall, U e , ... 

I should, j 

beat, 


... angie uh. 

. . . liujue. 

... angie liujue. 
... fugra. 

... emini. 

... fugra angie. 
... emini angie. 
... ombu. 

... ombu angie. 
... fullu. 

... fullu angie. 

. . . slilo, 

... siilo angie. 

. . . kissiglo. 

... kissiemie. 

... shu. 

... na eidu. 

... ba du. 

... i or fo dua. 

... ni eidu. 

... jo or ze du. 
... nadu. 

... 11a dusd. 

... ba duso, 

... i or fo duso. 
... ni dnso. 

... jo or ze duso. 
... na duso, 

. , , adaue. 

... na dame. 

... guc. 



1868.] The Hill-tribes of the Northern Frontier of 'Assam. 207 

English . Hrusso or Angka . 

thou beatest, ... ... . . . ba giimbi. 

lie beats, ... ... ... i or fo giimbi. 

we beat, ... ... ... ni giimbi. 

yon beat, ... jo or ze gii, 

they beat, ... ... ... na gii. 

I may, % 

I shall, > beat, ... na giinie. 

I should, J 
I am, 1 j 

I was, > beaten, ... ... na gtida. 

I shall be, ) 

I go, ... ... na khanie. 

thou goest, ... ... ... ba khanie. 

he goes, ... i or fo khanie. 

we go, ... ... ... ni khanie. 

you go, ... ... ... ... jo or ze khanie, 

they go, ... ... ... na kb anie. 

I went, ... ... „ na khabse. 

thou do, ... ... ... ba khabse. 

he do, ... ... ... ... i or fo khabse. 

we do, ... ... ... ni khabse. 

you do, ... jo or ze khabse. 

they do, ... ... ... na khabse. 

What is your name ? „„ ... Bartini hath! aue ? 

How old is this horse ? ... Fugra oddia khiniavo ? 

How many sons are there in your 

father’s house ? .. Bo Mase isa kinia duvo ? 

#► 

The son of my uncle is married to 
her sister, ... ... ... Avo essau eniu enumi ksidani. 

How far is it from here to Kashmir ? Aio hege Kashmir khunia 

radavo ? 

I have walked a long way to-day, ’Yo angiera dim doui. 

In the house is the saddle of the 

white horse, ... .... Fugra gro dsimie dnma ine* 

Put the saddle upon his back, ... Dsimie niva. 
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English. Hnmo or Anglca . 

He is grazing cattle oil the top of 
the hill, ... ... ... Semifu khakus, clone f n. 

He is sitting on a horse under that Shoni elo fugra idsuze nuna 
tree, ... ... ... rdda. 

His brother is taller than his sister, Enumise eania pshiifada. 

The price of that is two rupees and 
a half, ... Tokar pukse adulia. 


On the Birds of the Goona District; hy George King, M. B., 
Assistant-Surgeon , Marwar Political Agency . 

[Received 10th March, 1868.] 

Goona is a small station in Central India on the Agra and Bombay 
mail road, 200 miles south of Agra. It is situated in the territory of 
H. H. the Maharajah of Gwalior, and in a very thinly populated and 
comparatively little known part of the country. Having been attach- 
ed from the months of March to December of the past year, to one of 
the regiments of Central India Horse stationed there, I took the op- 
portunity of noting the birds of the surrounding district, thinking 
that a list of them might have some interest with respect to the 
geographical distribution of species. Not having remained a full year 
in Goona, the list subjoined is necessarily incomplete in respect of 
some of the migratory species, especially of water-fowl and waders, 
and I feel sure that an observer resident there for several years, would 
be able to add the names of many occasional visitants and very local 
species. ■ T 

Every care has been taken in the identification of the species given, 
and the names of none have been inserted on hearsay. I have the 
authority of the sportsmen of the station for believing that the names 
of Bed Spur-fowl, the Indian Bustard, the Golden Plover, the Kulan, 
the European Bittern, and the Barred-headed Goose, might have been 
added, as occasionally occurring in the district, but not having my- 
self shot or seen specimens, I have excluded them. The book chiefly 
used in identifying the species has been Dr. Jerdou’s admirable 
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u Birds of India,”' a book which puts within the easy reach of every 
resident of India, the means of pursuing the study of a most delightful 
branch of Natural History. 

Goona is too unimportant a place politically or commercially to 
give its name to a district, but I have used the term u Goona District” 
as a convenient designation for the tract of country lying between the 
rivers Scinde on the east, and Parbutty on the west, and bounded on 
the north and south by lines connecting these two streams, 10 miles 
distant from the station in either direction. Although I believe the 
fauna of this district to he typical of that of a much wider area, I 
profess in the present paper only to give a list of the birds found 
within the limits just indicated. 

In respect of climate and physical features, the Goona district may 
be taken as a type of the north-western part of Central India. Pass- 
ing south from Gwalior, which is very little higher above the sea 
than Agra, the land gradually ascends, until at Goona a height of 
about 1400 feet is attained, and the elevation increases towards the 
east and south in the directions of Saugor, Bhopal and Indore, 
while towards the west, the country slopes gently until the sandy 
plains of Eastern Kajpootana are reached. The surface o.f this part 
of Central India is undulating and hilly. Few of the hills, however, 
rise more than 400 or 500 feet above the plain, and the majority are 
much lower. They are mostly rounded or flat-topped, and many are 
thickly strewed with loose stones. In the rains they are green to 
their summits, and the lower slopes of most are clothed with a dense 
growth of bushes and low trees. The geologic structure of these 
hills is chiefly laterite, a term rather vaguely applied to a reddish- 
brown deposit, which varies in character from masses of hard though 
often cellular rock* of a jaspery appearance, to beds of loose angular 
rubble. 

The valleys and plains are covered with deep black soil, interspersed 
here and there with mounds and slopes of reddish gravel and sandy 
earth, the debris of laterite. Scattered over the country there are a 
considerable number of small natural lakes and streams, many of 
which, though much reduced in size, retain some water dining the 
hot weather. 


Probably trap. 
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The climate gradually increases in moisture south of Gwalior, and 
at Goona the rainfall is from 40 to 50 inches. Though the 
hot weather may be said to be comparatively mild, the draught is 
sufficiently great to bum up all herbaceous plants, except those grow- 
ing near water. The rains extend from the middle of June to Sep- 
tember, and towards the end of that month the cold weather birds 
begin to appear. 

Cultivation is the exception in these regions. Here and there all 
through the jungle are scattered small hamlets, each with its little 
patch of cultivation, but on all sides of these oases there stretch 
thousands of acres of grassy plain and bushy downs, over the remoter 
parts of which even the village buffaloes and goats never stray. 
Grain-feeding birds are therefore not numerous, and the country is a 
bad one for small game. 

The prevailing trees and bushes are JButea frondosa , Acacia Catechu, 
Buchanania laiifolia , JEgle Marmelos , a Diospyrus and several species 
of Zizyphus, with Carissci Carandas in the moister valleys ; and the 
prevailing grass is that known as “ spear-grass,” a term including 
several species of Apluda and Andropogon. I always found that 
spear-grass gives cover to extremely few birds of any kind, and indeed 
I was often struck by the scarcity of animal life in the jungle gener- 
ally. Near villages there are Tamarind, Peepul, Banyan, and Mowa* 
trees, but there are very few gardens. 

The subjoined list includes the names of 21 Raptorial species. Of 
the two larger carrion-feeders given the Black Vulture (Otogyps calms) 
and the Common Brown Vulture (Gyps Bengalensis) — the former is 
by far the more common, and the latter does not occur at all during the 
hot weather. Of the predatory species that arrive in the cold weather, 
the first to come are the various species of Circus , and HaUuslnr 
Indus. Circus cyaneus , Linn., a bird which in India does not usually 
extend to the plains, is inserted on the strength of a single female bird 
which I shot near the Pavbutty river early in December. Towards 
the end of October, Poliorms teesa arrives in large numbers, and is by 
far the commonest bird of prey during the cold season. Previously to 
October, I did not observe the tawny eagle (Apuila ful vescens) but 

# Bassiu laUfali®, from the flowers of which a spirit is distilled. 
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during that and the succeeding months I noted a good many, and in 
November I found two pairs breeding in tall trees near a village* 
The common kite (Mil mis Qovinda) is a permanent resident. I have 
not seen it recorded anywhere that this bird bathes* in water, but 
this I once saw one do. 1 was unfortunate in procuring owls, and 
I feel sure that there must be others in the district besides the 
two that appear in my list. 

The Insessores are of course the most numerous group. These in- 
clude 85 .species. Of swallows, 11. fdifem and dcmrica are about 
equally common, and both reside in the district during the hot weather 
and the rains, as well as in the cold season, H.jttifera breeds in the 
district, for although I never found the nest, very young birds were not 
uncommon in April and May. Cotyle concolor and Gypselm a f finis are 
also permanent residents and breeders. I found nests of tbe former 
containing young, in the walls of an old fort early in September. 

The only Hornbill inhabiting the district is the Meniceros licornis 7 
and that is very common, but it occurs only in the cold weather. Of 
Tockus yingalensis , I saw but one individual, which I shot. It occur- 
red early in April, and was a sickly bird in very bad plumage and 
evidently a straggler. 

The rose-ringed Paroquet (Palceomis torquahis) is extremely numer- 
ous at all seasons. During the hot weather, a colony of many 
hundreds established themselves in a clump of Tamarind trees near 
the village of Goona. These quarters, however, were occupied only 
during tlie night, for regularly every morning, after much preliminary 
chattering, the whole flock betook itself, in parties of from twenty to ' 
thirty, to the jungles, returning again about sunset in like manner 
but flying at a greater height. 

Taccocaa ajjinis , the only species of the genus in the list, is not 
uncommon in the district. It frequents low bushy jungle when 
feeding, but perches on trees. I have frequently met with it asso- 
ciating with flocks of the common blue Pigeon near wells. 

With the cold weather, large numbers of two species of Pratincola 
(P. caprata and P. Indica) appear. Saxicola cenanlhe also comes, 

* The bathing may be almost daily witnessed on the Calcutta maidan, during 
the cold and hot weather. (Eo.) 
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though not in abundance. In marching westward from Goona to 
Bajpootana, I was much struck by the change in the common species 
of Saxicoline birds. The two Pratincolas just mentioned continue 
numerous as far west as Kotah and Boonclee, but there they begin 
to be replaced by Saxicola leucoroides , a bird I never saw near Goona. 
Towards Deolee S. deserti begins to appear, and in Marwar, both this 
species and P. leucoroides are as common as the two Pratincolas , com- 
mon at Goona, are scarce ; and a still more western species, namely 
P. leucomela , is found in small numbers. 

The occurrence of the common Starling so far south as Goona, 
has not often been noted. It is by no means common there, unless 
indeed flocks arrive subsequently to December. In January last, 
I saw near Ajmere large numbers both of this species and of Pastor 
roseus , and both are numerous in Marwar. I observed only a single 
flock of P. roseus near Goona. It contained a number of young 
birds, and arrived early in September, but remained only a few days. 
Bain crops (which ripen in the early part of the cold weather) are by 
no means largely cultivated in the district, and I fancy this bird 
chiefly frequents districts where, as in Marwar, a great extent of land 
is laid down in these cereals. 

The rasorial group is represented by only 10 species, and of these 
the only one very common is the Peafowl, which being sacred, is pro- 
tected and even fed, and consequently lives much about villages. 
The scarcity of other species is no doubt owing to the small amount 
of cultivation, and the number of carnivorous mammals abounding in 
these wild regions. 

Of Grallatores there are 86 species. The’ two lapwings, the red 
and yellow- wattled, are very, and about equally, common. To the 
westward, the latter gradually disappears, and in Bajpootana it is re- 
placed by Ohettusia gregaria . 

Twenty- two species of Natatores occur in the district. As a 
rule, ducks and geese arc but winter visitants in India. Two, how- 
ever, remain in the tanks near Goona all the year round. These 
are that pretty little goose NeUapns Goromcmdeliamis (the cotton 
teal of sportsmen), and the whistling teal, Dendrocygna aiasuree. 
I have no doubt these two species breed, but I never succeeded 
in finding their nests. The rainy season was introduced last 
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year at Goona by a storm of wind and rain, which filled in a day 
many tanks and nullahs that had been dry for months. The storm 
was succeeded by a week of cloudy but dry weather, during which 
the newly filled tanks were frequented by large flocks of the two 
species just mentioned, and also by smaller parties of Anas poecilo - 
rhyncha and Sarcidiornis melanotus ; at the same time perfect crowds 
of Buphus coromandus and Tkreslciornis melanocephalus were collected 
by the grassy banks of a nullah, which had not been dried by the 
hot weather sum In a few days all had gone, [except a few of the 
cotton and whistling teal which, as just mentioned, remained during 
the rains] and I did not observe a single individual of any of them 
until the cold weather had begun. These sudden movements were, 
I dare say, an episode in some general migration. 

List of Birds of the Goona District , 

Baptores. 

Otogyps ealvus, Scop . 

Gyps Bengalensis, Grnel. 

Neophron Ginginianus, Lath . 

Lithofalco subbuteo, Linn . 

Ohicquera, Daud . 

Tinnuneulus alaudarius, Briss, 

Mieronisus badius, Gmel. 

Aquila fulvescens, Gray . 

Eutolmaetus Bonelli, Temm . 

Poliornis teesa, JPmnkh 
Circus cyaneus, Linn , 

Swainsonii, A. Smith . 

eineraceus, Montague . 

melanoleucos, Gmel, 

seruginosus, Linn, 

Haliastur Indus, Bodd. 

Milvus Govinda, Sykes, 

Pernis cristata, Cuvier, 

Elanus melanoptems, Daud. 

Btilaca ocellata, Lath . 

Athene Brama, Temm . 
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Insessores. 

Hirundo nistica, Linn . 

- — - iilifera, Stephens. 

erythropygia, Sylces, 

Ptinoprogne concolor, Sykes . 
Cypselus affinis, Gray. 
Oaprimulgus Asiaticiis .Lath. 
Merops viridis, Linn. 

Coracias Indica, Linn. 

Halcyon Smyrnensis, Bodd. 

Alcedo Bengalensis, Gmel, 

G.eryle rudis, Liwn. 

Meniceros bicornis, Scop, 

Tockus gingalensis, Sliauh 
Palasornis torquatus, Bodd . 

rosa, Bodd. 

Picus Malirattensis, Lath. 
Xanthelasma Indica, Lath. 

Ouculus micropterus, Gould. 
Ooccystes melanoleucos, Gmel. 
Centropns rafipennis, IUiger, 
Taccocua affinis, Blyih. 
Araelmeehtkra Asiatiea, Lath . 

II pupa epops Linn. 

Lanins laktora, Sykes. 

erythronotus, Vigors. 

• Hardwickii, Vigors. 

Tephrodornis pondiceriana, Gmel. 
Graculus Macei, Less. 

Perierocotus erytliropygi us, Jerdon 
Bicrums macrocerus, Vie ill. 
Tchitrea paradisi, Linn. 

Leucocera pectoralis, Jerdon. 
Cryptolopha cinereocapilla, Vie ill. 
Cyornis banvumas, Hors/. 
Petrocossyplms cyaneus, Unn. 
Pyciorkis sinensis, Gmel, 
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Dumetia albogularis, Blyth. 
Malacocircus terricolor, ILodgs . 

Maleolmi, Sykes. 

Ohatarrhoea candata, Dwn. 
Fycnonotus pusillus, Blyth. 

Oriolus Kundoo, Sykes. 

Copsychus saularis, Linn. 
Thamnobia fulicata, Linn. 

Oambaiensis, Lath. 

Pratincola caprata, Linn. 

Indica, Blyth . 

Saxicola oenantlie, Linn. 

Buticilla rufiventris, Yieil. 
Orthotomus longieaudata, Gmel. 
Prinia socialis, Sykes. 

■ gracilis, Frankl. 

Cisticola schaenicola, Bonap. 
Drymoipus inomatus, Sykes. 

longicaudatus, Tickell. 

neglectus, Jerdon. 

Phylloscopus Indicus, Jerdon. 
Motacilla Maderaspatana, Briss. 

Dukliunensis, Sykes. 

Budytes viridis, Gmel. 

Zosterops palpebrosus, Temm. 
Macblolophus xanthogenys, Vigors. 
Oorvus cuiminatus. Sykes. 

splendens, Vieill. 

Bendroeitta rufa, Scop. 

Sturniis vulgaris, Linn. 
Sturnopastor contra, Linn. 
Acridotheres tristis, Linn. 
Temenucbus pagodarum, Gmel. 
Pastor roseus, Linn. 

Ploceus baya, Blyth. 

Munia Malabarica, Linn. 

Estrekla anaandava, Linn. 
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Estrelda formosa, Lath. 

Passer Indicus, Jar cl. and Selby. 

— - — flavicollis, FranJch 
Euspiza luteola, Sparr. 

Melophus melanicterus, Gmelin. 
Mirafra Assamiea, McL. 

erytbroptera, Jerd . 

Atnmomanes phsenicnra, Frank 1. 
Pyrrhulanda grisea, Scop. 
Calandrella bracydactyla, Ternn . 
Spizalauda deva, Sykes , 

Alauda gulgula, FranJch 
Gemitor.es. 

Crocopns plioenieopterus, Lath . 
Columba intermedia, Stride ! . 

Turtur Oambayensis, Gmeh 

Suratensis, Gmeh 

— risoria, Linn. 

Rasores. 

Pterocles fasciatus, Scop. 

• exnstus, Ternn ». 

Pavo cristatuSj Linn >. 

Francolinns pictns, /ori and /SWft?/, 
Ortygornis Ponticeriana, Gmeh 
Perdicula Oambayensis, £#£%* 

Asiatica, 

Cotnrnix communis, Donat. 

— — Ooromandelica, 

Turnix Sykesii, A. Smith. 

Grallatores. 

Sypheoticles auritns, Lath. 

Cursorins Ooromandelicns, Gmeh 
Aegialitis Philippensis, Scop. 
Lobivanellus Goensis, Gmeh 
Sarciopliortis bilobns, Gmeh 
CEdicnemns crepitans, Ternn . 

Esacus recur virostris, Cuvier , 
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Gras Antigone, Linn, 

Galiinago scolopacinus, Bonap . 

gallinula, Linn. 

Eliynclifna Bengalensis, Linn. 
Pliilomaclius pugnax, Linn. 

Actitis glareola, Gridin. 

ocliropus, Linn. 

- hypolenciis, Linn 0 

Totanus glottis, Linn. 

stagnatilis, Bechst . 

fuscus, Linn. 

Himantopus candidus, Bonnat . 
Metopidius Indicus, Lath. 
Leptoptilos argala, Linn* 

Mycteria Australis, Shaw. 

Ciconia leucocepliala, Gnielin . 
Ardea cinerea, Linn. 

purpurea, Linn. 

Herodias alba, Linn . 

garzetta, Linn. 

Buplius Coromandus, Bodd. 

Ardeola leucoptera, Bodd. 

Butorides Javanica, Horsf. 
Nyeticorax griseus, Linn. 

Tantalus leucoceplialus, Grid. 
Platalea leucorodia, Linn. 
Anastomus oscitans, Bodd. 
Tlireskiornis melanocephalus, Linn , 
Gerontiens papillosus, Temm. 
Natatoees. 

Sarcidiornis melanonotus, Penn. 
Nettapus Ooromandelianus, Gmel. 
Dendrocygna awsuree, Sykes. 
Oasarca rutila, Pallas. 

Spatula clypeata, Linn. 

Anas poecilorliyncha, Penn. 
Chaulelasmus streperus, Linn, 
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Dafila acuta, Linn. 

Querquedula creeca, Linn . 

— — circia, Linn . 

Aytliya ferina, Linn. 

nyroca, Guldenst . 

Fuligula crist at a, 

Gallinula chloropns, Linn. 
Podiceps Phillipensis, Gmelin, 
Syloclielidon caspius, Lath , 
Hydroclielidon Indiea, Stephens. 
Seena aurantia, Gray. 

Graculns Sinensis, Shaw. 

Javanicns, Horsf. 

Plotus. melanogaster, Grnel . 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta / 
in the month of January 1868. 

Latitude 22° 88' 1" North. Longitude 88° 80' 84" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

© 

© . 

-p . 

3 © -e 

§ as 03 
o .d i 

1 

Eange of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Eange of the Tempera- 
ture during the day. 

Max. | 

Min. 

DifF. 

Max. 

; 

Min. 

DifF. 

i 

;■ . 


Inches, j 

Inches. 

1 Inches, j 

Inches. 

0 

0 

0 

Q. 


I 

30.097 

30,161 

30.040 

2 

.120 

.185 

.071 

3 

.088 

.176 

.008 

4 

.048 

.125 

29.987 

5 

29.996 

.094 

.928 

6 

.988 

.064 

.935 

7 

30.001 

.072 

.955 

8 

.030 

.120 

.988 

9 

.003 

.077 

.948 

10 

.027 

.111 

.972 

11 

.072 

.166 

30.019 

12 

.101 

.177 

.037 

n 

.101 

.184 

.053 

14 

.103 

.171 

.052 

15 

.122 

.207 

.047 

16 

.071 

.164 

29.996 

17 

.014 

.109 

.951 

18 

.013 

.083 

.964 

19 

.035 

.126 

.975 

20 

.075 

.151 

30.017 

21 | 

.078 

.166 

.012 

22 

.039 

' .122 

29.969 

23 

29.962 

.045 

,877 

24 i 

.984 

.07 L 

.916 

25 

30.022 

.085 

.968 

20 

.037 

.128 

.983 

27 

29.992 

.086 

.907 

28 

.943 

.017 

.879 

29 

30.015 

.106 

.966 

30 

.011 

.09 L 

.938 

31 

.001 

.088 

.950 


0.121 

65.5 

1 73.5 

58.0 

15.5 

.114 

64.2 

1 71.8 

58,2 

13.6 

.168 

63.0 

72.2 

55.4 

16.8 

.138 

65.4 

74.5 

57.4 

17.1 

.166 

67-8 

77.5 

59.0 

18.5 

.129 

70.3 

79.5 

64.7 

14,8 

.117 

71.8 

78.5 

66.5 

12.0 

.132 

69.9 

76.3 

65.4 

10.9 

.129 

67.0 

75.0 

59,5 

15.5 

.139 

66.2 

74.7 

58.5 

16.2 

.147 

65.4 

74.5 

58,0 

16.5 

.140 

66.3 

76.0 

58.2 

17 8 

.131 

68.2 

76.5 

61.0 

15.5 

.119 

69.7 

78.2 

62.7 

15.5 

.160 

67-9 

76.4 

60.5 

15.9 

.168 

66.9 

75.4 

59.5 

15.9 

.158 

66.6 

76.0 

60.4 

15.6 

.119 

67.0 

76.5 

58.8 

17.7 

.151 

68.2 

76.7 

60.5 

16.2 

.134 

68.8 

77.2 

61.6 

15.6 

.154 

67.4 

76.2 . 

59.2 

17.0 

.153 

68.1 

78.3 

58.8 

39.5 

.168 

69.8 

79.9 

59.6 

20.3 

.155 

70.9 

79.0 

63.0 

, 16,0 

*11 7 

j 70.2 

79.9 : 

62.0 

17.9 

.145 

70.2 

78.0 

62.5 

I 15.5 

.179 

71.2 

79.2 

64.4 ! 

14.8 

.138 

73.1 

80.0 

67.5 

12.5 

.140 

72.0 

80.0 

65.5 

14.5 

.153 

70.3 

80.0 

62.5 

17.5 

.138 

65.9 

69.7 

62.0 

7.7 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. ■ 



Meteorological Observations. 


Abstract of the Results of the Hourly Meteorological Observations 
. taken at the Surveyor General’s Office, Calcutta, 
in the month of January 186 S. 


Daily Means, &e. of the Observations and of tlie Hygrometrical elements 
dependent thereon. — (Continued.) 


o ooo Inches. T. gr. T. gr. 

1 59.9 5.6 55.4 10.1 0.449 4.98 2.00 0.71 

2 58.0 6.2 52.4 11.8 .405 .51 .18 .67 

3 57.2 5.8 52.0 11.0 .400 .46 1.99 .69 

4 59.0 6.4 53.9 11.5 .426 .73 2.22 .68 

5 64.2 3-6 61.3 6.5 .546 . 6.03 1.45 .81 

6 67.1 3.2 64.5 5.8 .607 .68 .40 .83 

7 67.5 4.3 64.1 7.7 .599 .56 .89 .78 

8 63.0 6.9 57.5 12.4 .481 5.30 2.68 .66 

9 59.1 7.9 52.8 14.2 .411 4.55 -75 .62 

10 58.6 7.6 52.5 13.7 .407 .51 .61 .63 

11 58.2 7.2 52.4 13.0 .405 .50 .45 .65 

12 59.8 6.5 54.6 11.7 .437 .84 .31 .68 

13 62.3 5.9 57.6 10 . 6 - .483 5.32 .26 .70 

14 63.2 6.5 58.0 11.7 .489 .38 .55 .68 

15 60.0 7.9 53.7 14.2 .428 4.69 .82 .63 

16 59.7 7.2 53.9 13.0 .426 .72 .56 .65 

17 60.3 ' 6.3 55.3 11.3 .447 .96 .25 * .00 

18 59.5 7.5 53.5 13 . 5 - .421 .66 .64 .64 

19 61.0 7.2 55.2 13.0 .445 .92 .66 .65 

20 61.8 7.0 56.2 12.6 .461 5.07 .64 .66 

21 59.4 8.0 53.0 14.4 .414 4.58 .81 .63 

22 60.3 7.8 54.1 14.0 .429 .74 .81 .63 

23 61.7 8.1 55.2 14 . 6 ' .445 .90 3.05 .62 

24 62.6 8.3 56.0 14.9 .458 5.02 .21 .61 

25 62.9 7.3 57.1 13.1 .475 .22 2.83 .65 

26 62.5 7.7 56.8 13.9 .402 .08 .97 .63 

27 63.3 7.9 57.0 14.2 .473 . 19 - 3.11 .63 

28 66.8 6.3 61.8 11.3 .555 6.07 2.72 .69 

29 64.9 7.1 59-2 12 . 8 - .509 5.58 .92 .66 

30 61.9 8.4 55.2 15.1 .445 4.90 3.18 .61 

31 : 62.5 3.4 59.8 6.1 .520 5.76 1.30 82 


All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of (tie Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, ' 
in the month of January 1868. 


Hourly Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Hour. 

Mean Height of 
the Barometer at 
32° Faht. 

.Range of the Barometer 
for each hour diming 
the month. 

Mean Dry Bulb 
Thermometer. 

Range of the Tempera- 
ture for each hour 
during the month. 

Max. 

Min. 

Diff. 

Max. 

Mia. 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

o 

0 ' 

Mid- ! 









night. 1 

30.038 

80.136 

29.954 

0.182 

65.1 

70.5 

59.8 

10.7 

1 

1 .033 

.139 

.940 

.199 

64.3 

70.0 

58.7 

11.3 

2 

! . .025 

.138 

.933 

.205 

63.6 

70.0 

59.0 

11.0 

3 

.017 

.124 

.921 

.203 

62.8 

69.0 | 

57.5 

11.5 

4 

.012 

.119 

.913 

.206 

62.3 

68,5 j 

56.8 

117 

© 

.023 

.136 

.922 

.214 

61.8 

67.5 i 

56.2 

11.3 

6 

.038 

.154 

.934 

.220 

61,3 

67.6 

55.7 

11.9 

7 

.059 

.170 

.946 

.224 

1 61.2 

67.6 

: 55,4 | 

12.2 

8 

.085 : 

.192 

.969 

.223 

63.2 

70.0 

1 57.6 

12.4 

9 

.110 

.207 

30.000 

.207 

66.5 

72.7 

61.0 j 

11.7 

10 

.119 

.198 

.017 

,181 

69.5 

74.5 

63.2 

! 11.3 

11 

.102 

.177 

.013 

.164 

72.2 

76.5 

65.0 

! 11,5 

s 

! ; 

Hoon. 

.074 

: .156 

29.985 

.171 

74,1 

hiCfc; 

78-0 

68.5 

9.5 

1 

.037 

.131 

! .936 

! .185 

75.2 

78.7 

66.5 

12.2 

2 

.007 

.109 

.909 

.200 

76.1 

80.0 

68.0 

12,0 

3 

29.989 

.074 

.891 

.183 

76.6 

80.0 

68.7 

11.3 

4 

.982 

,073 

.879 

.194 

75.6 

79.0 

69.4 

9.6 

5 

.986 

.078 

.877 

.201 

74.5 

78.5 

69.7 

8.8 

6 

.996 

.094 

.890 

.204 

72.8 

76.5 

67.6 

9.9 

7 

30.015 

.112 

.910 

.202 

70.2 

74.7 

65,0 

9.7 

8 

.034 

.132 

,945 

.187 

68.9 

73.5 

64.0 

9.5 

8 

.045 

.142 

.959 

.183 

67.9 

72.8 

62.5 

10.3 ' 

10 

.049 

.153 

.967 

.186 

66.8 

72.5 

61.7 

10.8 

11 

.044 

.151 

.960 

.191 

65.9 

71.6 

60.6 

ILQfe 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the 
hours during the month. 
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Abstract of the Results of the Sourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of January 1868. 


Hourly Means, &e. of tlie Observations and of the Hygrometrieal elements 
dependent tliereon. — ( Continued.) 


Hour, 


Indies. T. 


All the Hygrometrieal elements are computed by the Greenwich Constanta, 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta, 
in the month of January 1868. 


Solar Eadiation, Weather, &c. 


Date. | 

Max. Solar 
radiation. 

Eain Guage 1 
ft. 2 in. above 
Ground. 

Prevailing 
direction of the 
Wind. 

Max. Pres- 
sure of Wind. 

General aspect of the Shy. 


o 

Inches 


a 


1 

112.0 


N. N. W. &N., . 


Clear. Slightly, foggy at mid- 
night. 

2 

112.0 

... . 

N. 

ll# 

Clear. 

3 


, , , 

N. & 1ST. N. W. 


Clear. 

4 

iio.7 

... 

N. W. 

♦ • * 

Clear. 

5 

112.2 


N. W. & S W. 


Clear to 7 a.m., Vi to 3 p. m., 
clear afterwards. 

6 

114.5 


w. & s. w. 


Chiefly clear. Foggy from 2 
to 9 A. M. 

7 

111.5 

■ "* 

N. N. W. 

••• 

Stratoni to 7 a. m., clear af- 
terwards. Foggy at midnight & 
from 7 to 10 p. M. 

8 

112.0 

* * • , •; 

m 


Vi to 8 a. m. s clear to 2 p. m., 
\i to 5 p. m., v_i afterwards. 
Foggy at 1 a. m., & from 9 to 11 

P. M. 

$ 

112*0 

»*« ' 

N.N. E. & N. 

••• 

Chiefly clear. Slightly foggy 
at midnight. 

10 

112.0 

• ' 1 

N. 

... 

Clear to 11 a. m., \i to 
clear afterwards. Foggy from 7 
to 10 P. M. 

11 

114.0 

... 1 

N. N. W. & 1ST. 

... 

Clear to 6 a. m., Vi to 6 p, m., 
clear afterwards. Slightly foggy 
at 8 & 9 p. m. 

12 

111.5 

[. 

m 

: V.' ***■■■.;'■■ 

Clear to 5 a.m., Vi & M to 10 
a. m., \i & v__i to 5 p. m,, clear 
afterwards. 

13 

108.5 


N. 


Vi to 4 a. M.,\i to 10 a. m., 
stratoni afterwards. 

14 

111.0 

... 

1ST. 

... 

\i & Vi to 7 a. M., clear af- 
terwards. 

15 

113.0 


N. 


Clear. 

16 

108.6 

... 

N. 

• 4 ♦ 

Clear 

17 

112.8 

’ ... 

N. 

... 

Clear. Slightly foggy at 2 & 
3 A. M. V 

18 

112.0 

... 

jSF; 


Chiefly clear. 

19 ' 

116.0 


m 

... 

Clear to 11 a. m., Vi to 6 p, 
m., clear afterwards. 

20 

112.4 

... 

1S T . 

... 

Clear to 5 a. m., Vi to 9 a.m., 
clear afterwards. 

21 

112.8 

. , # 

1ST. & 1ST. E. 


Clear. 

22 

114.7 

. . . 

N. 

:/v 

Clear. 

23 

114.4 

... 

jsr. 

... 

Clear to 3 p. m., Vi to 6 P.M., 
stratoni afterwards. 

24 

113.2 


jsr. 

*•* 

Vi to 5 p. m., clear after- 
wards. 


vi Meteorological Observations . 

Abstract of Me 'Results of the Sourly Meteorological Observations 
taken at the Surveyor General 3 s Office y Calcutta , 
in the month of January 1868. 


Solar Radiation, Weather, &c. 



^ g 

o o 

rH 0) 

spl-i 

Prevailing 

1 ' 'S 

© *r-l 

ifH fc> 


Date. 

CD *4 

CO 

M h3 

«3 ccS 

S H 

ps 03 g 
O d § 
.Scsicb 

direction of the 

Wind. 

Pmp 1 
. «♦-( 

M O 

al 

50 , . 

General aspect of the Sky. 


0 

inches 


a 


25 

114.4. 

••• 

1ST. 

• . ... - • 

Clear to noon, seatd. to 5 
p. m., clear afterwards. 

26 

113.4 

,,, 

F. & F. E, 

... 

Clear. 

•27. 

111.4 


1ST. 


Clear to 3 a. m., Vi to 7 p. m., 
stratoni afterwards. 

28 

120.0 

... 

F. W.&F. 

... 

Stratoni to 6 a. m., seatd. 
to 5 p. m., clear afterwards. 

29 

114.3 

117.0 

... 

K 


Clouds of different kinds to 5 
p. m., clear afterwards. 

30 

... 

F. E. & F, F, E.J 


Clear to 5 a. m., seatd. \i & 

31 



N. 


Vi to 9 a. m., ^i afterwards. 
Strong wind at 6J p, M. 


0.05 


Stratoni to 10 a. m., overcast 
to 5 p. m., clear afterwards. 
Slightly foggy at 8 & 9 p. m. 
Drizzled at 6^ & 11 a. m. & at 





i 


t ■ ■ 

I;?", 

| ' 


■■ j 

IP. M, 

■ v 







/ 1 Cirri, — i Stral 
^i.Cirro cumuli. 

a ,-i Cumuli, .— i Cirr 

0-strati 

, £ CUinulo ,8 tratii Fimbi 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta, 
in the month of January 1868. 

Monthly Results. 


Inches. 


Mean height of the Barometer for the month... ... ... 30.038 

Max. height of the Barometer occurred at 9 a. m. on the 15th ... 30.207 

Min. height of the Barometer occurred at 5 p. m. on the 23rd. ... 29.877 

Extreme range of the Barometer during the month ... ... 0.330 

Mean of the daily Max. Pressures ... ... ... ... 30.120 

Ditto ditto Min. ditto ... ... ... ... 29.978 

Mean daily range of the Barometer during the month ... ... 0.142 

o 

Mean Dry Bulb Thermometer for the month ... ... ... 68.3 

Max. Temperature occurred at 2 & 3 p. m. on the 28th, 29th, & 30th 80.0 

Min. Temperature occurred at 7 a. m. on the 3rd. 55.4 

Extreme range of the Temperature during the month ... ... 24.6 

Mean of the daily Max. Temperature ... ... 76.6 

Ditto ditto Min. ditto, ... ... 61.0 

Mean daily range of the Temperature during the month... ... 15.6 


Mean Wet Bulb Thermometer for the month ... ... ... 61.6 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.7 
Computed Mean Dew-point for the month ... ... ... 56.2 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 12.1 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.461 


Troy grain. 

Mean Weight of Vapour for the month ... ... ... 5.08 

Additional Weight ot Vapour required for complete saturation ... '2.52 

Mean degree of humidity for the month, complete saturation being unity 0.67 


Inches. 

Rained 1 day, — Max. fall of rain during 24 hours ... ... 0.05 

Total amount of rain during the month ... ... ... 0.05 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 0.02 

Prevailing direction of the Wind ...... N. 



Abstract of the Remits of the Hourly Meteorological Observations taken at the Surveyor General* $ Office > Calcutta^ in the month of Jan, 1868. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta , 
in the month &f February 1868. 

Latitude 22° 83' V' North. Longitude 88° 80' S4," East. 

Height of the Cistern of the Standard Barometer above the sea level, 18,11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

*8 * 

-H . 

. fcJO £ 

/ ’© P Cq 

Lj rK r*4 

R «o 

. rH <M 

Range of the Barometer 
during the day. 

Mean Dry Bulb 
Thermometer. 

Range of the Tempera* 
ture during the day. 

Mas. 

Min. 

DIE 

Mas. 

Min. 

Biff. 


Inches. 

Inches. 

Inches. 

Inches. 

* 0 

0 

o 

0 

1 

29.987 

30.079 

29.928 

0.151 

66.9 

73.5 

61.0 

12.5 

2 

.988 

.070 

.918 

.152 

66.3 

76.5 

57.4 

19.1 

3 

.969 

.034 

.906 

.128 

65.0 

70.0 

62.0 

8.0 

4 

.997 

.070 

.939 

.131 

66.3 

72.5 

61.0 

11.5 

5 

30.017 

.097 

.948 

.149 

66.0 

74.0 

58.5 

15.5 

6 

29.994 

.080 

.921 

.159 

66.9 

76.4 

58.5 

17,9 

7 

.999 

.064 

.948 

.116 

68.4 

77.8 

59.5 

18.3 

8 

30.045 

.135 

.975 

.160 

69.9 

77.5 

63.5 

14.0 

9 

.067 

.155 

30,010 

.145 

70.5 

78.5 . 

84,0 

14.5 

10 

,055 

.124 

.001 

.123 

69.9 

76.8 

62.0 

148 

11 

.035 

.106 

29.969 

.137 

71.2 

79.2 

63.6 

15.7 

12 

29.995 

.089 

.949 

.120 

72.8 

81.7 

67,0 

14.7 

13 

.942 

.001 

.882 

.119 

75.4 

84.3 

69.3 

150 

14 

30.006 

.083 

.954 

.129 

76.2 

83.6 

71.2 

12.4 

15 

.064 

.146 

30.021 

.125 

■ 74.9 

82.5 

67.5 

15.0 

16 

.059 

.142 

29.997 

.145 

73.2 

81.4 

65,5 

15.9 

17 

29,993 

.087 

.922 

.145 

72.8 

83.0 

64.0 

19.0 

18 

.963 

.028 

,894 

.134 

74.1 

83.0 

65,2 

17.8 

19 

.922 

.025 

.844 

.181 

73.0 

80.5 

67.5 

13.0 

20 

.838 

29.893 

.743 

.150 

75.9 

81.8 

70.2 

14.4 

21 

.873 

.982 

.810 

.152 

78.0 

88.5 

70,5 

18.0 

22 

.933 

30.009 

.889 

.140 

79.6 

87.0 

73.0 

14.0 

23 

.859 

29.935 

.758 

.179 

76.7 

88.7 

71.5 

15.2 

24 

.745 

.811 

.691 

.117 

7 6:8 

82.5 

71.6 

10.9 

25 

.855 

.930 

.794 

*138 

75.4 

82.6 

69.0 

13.6 

26 

.922 

30.013 

.870 

.143 

73.1 

80.0 

6S.0 

12.0 

27 

.920 

.005 

.855 

.150 

71.2 

80.7 

62.6 

18.1 

28 

.872 

29.944 

.771 

.173 

72.3 

83.7 

61.5 

22.2 

29 

.807 

.892 

.723 

.169 

72.6 

82.8 

64,5 ! 

| 18.3 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 


x Meteorological Observations. 



talcen at the Surveyor General’s Office, Calcutta, 


m the month of February 1868. 


Pail y Means, <fcc. of the Observations and of tbe Hygromefcrical elements 
dej>endent tbereon . — ( Continued .) 


Pate. 

Mean Wet Bulb Ther- 
mometer. 

i 

<D 

fe 

•s 

w 

b 

pi 

Computed Pew Point. 

• 

© 

ft 

fe 

n 

ft, a 

‘ ft 

Mean Elastic force of 
vapour. 

MeanWeight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 

1 

0 

60.1 

0 

6.8 

0 

547 

0 

12.2 

Inches. 

0.438 

T. gr. 

4,85 

T. gr. 

2.43 

0.67 

2 

58.8 

7.5 

52.8 

13.5 

.411 

.55 

.60 

.64 

3 

60.1 

4,9 

56.2 

8.8 

.461 

5.12 

1.75 

.75 

4 

60.3 

6.0 

55.5 

10.8 

.450 

499 

2.16 

.70 

5 

58.7 

7.3 

52.9 

13.1 

.412 

.58 ; 

.50 

.65 

6 

60.1 

6.8 

54.7 

12.2 

.438 

.85 I 

.43 

.67 

7 

61.5 

6.9 

56.0 

12.4 

.458 

5.06 | 

.58 ! 

.06 

8 j 

64.2 

5.7 

59.6 

10.3 

.516 

.68 

.30 

.71 

9 ! 

64.3 

6.2 

59.3 

11.2 

.511 

.61 

*52 

, .69 

10 I 

63.0 

6.9 

57.5 

12.4 

.481 

.30 

.68 

! .68 

11 

65.6 

5.6 

61.1 

10.1 

.543 

.96 

1 .34 

! .72 

12 

68.0 

4.8 

642 

8.6 

.601 

6.57 

! .14 

.75 

13 

! 70.5 

49 

67.1 

8.3 

.661 

7.20 

.23 

1 .76 

14 

71.7 

45 

68.5 j 

7.7 

.692 ! 

.53 

1 .13 

.78 

15 

66.4 

8.5 

60.4 

145 

.530 

5.77 

3.51 

.62 

16 

62.6 

10.6 

54.1 

19.1 

.429 

j 469 

413 

.53 

17 

63.3 

9.5 | 

55.7 

17.1 

.453 

! .96 

3.75 

.57 

18 

64,9 

9.2 

58.5 

15.6 

.498 

5.42 

.65 

.60 

19 

67.5 

5.5 

63.1 

9.9 

.580 

6.34 

2.42 

.72 

20 

71.7 

42 

68.8 

7.1 

.699 

7.60 

1.97 

.79 

21 

71.3 

6.7 

66.6 

11.4 

.651 

.05 

3.14 

.69 

22 

71.2 

8.4 

65.3 

143 

.623 

6.74 

.95 

.63 

23 

71.9 

48 

68.5 

8.2 

.692 

7.53 

2.27 

.77 

24 

72.9 

3.9 

70.2 

6.6 

.732 

.94 

1.89 

.81 

25 

67.4 

8.0 

61.8 

13.6 

.555 

6.04 

3.39 

.64 

26 

62.4 

10.7 

53.8 

19.3 

.425 

4.65 

414 

.53 

27 

60.5 

10.7 

51.9 

19.3 

.398 

.38 

3.92 

.53 

28 

61,8 

10.5 

53.4 

18.9 

.419 

.59 

99 

.54 

29 

63.3 

9.3 

55.9 

10.7 

.456 

.98 

.68 

.58 


All tbe Hygrometrical elements are computed by tbe Greenwich Constants. 
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Abstract of the Results of the Hourly Meteor ologicat Observations 
taken at the Surveyor GeneraVs Office, Calcutta, 
in the month of February 1868. 

Hourly Means, &c. of the Observations and of the Hygrometrical elements 


dependent thereon. 



*8 3 

&.fj CD rCj 

| JRange of the Barometer 
! for each hour during 

the month. 

13 h 

o 

Bange of the Tempera- 
ture for each hour 
during the month. 

Hour. 

uti P ^ 

cti.rH CO 

Max. 

| Min. 

DIE 

15 1 
§1 

Max. 

Min. 1 

Biff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

0 

o 

Mid- 









night. 

29.966 

30.078 

29.774 

0.304 

68.5 

76.5 

62.0 

! 14.5 

1 

.957 

.066 J 

.801 

.265 

68.0 

76.5 

61.5 

15.0 

2 

.945 

.057 

.761 

.296 

67.4 

76.3 

60.7 

15.6 

3 

.935 

.050 

.746 

.304 

67.1 

76.0 

! 60.0 

16.0 

4 

.929 | 

.052 | 

.722 

.330 

66.5 

76.0 

59.0 

17.0 

5 

.938 I 

.060 

.709 

.351 

66.1 

75.5 

58.0 

17.5 

6 

.953 ! 

.073 

.717 

.356 

65.7 

74.5 

57.5 

17.0 

7 

.974 I 

.095 

.737 

.358 

65.6 

73.5 

57.4 

16.1 

8 

30.003 

.119 

.741 

.378 

67.8 

75.0 

60.0 

15.0 

9 

.020 ! 

.135 

.758 

.377 

70.9 

78.8 

63.7 

15.1 

10 

.030 i 

.155 

.772 

.383 

1 73.7 

80.6 

64.5 

16.1 

H 

.016 | 

.136 

.774 

.362 

75.9 

83.5 

66.7 

16.8 

Noon. 

29.984 

.111 

.751 

.360 

77.6 

85*3 

68.2 

17.1 

1 

.956 

.078 

.730 

.348 

78.7 

86.5 

69.5 

17.0 

2 

.924 

.042 

.708 

.334 

79.7 

86.5 

70.0 

16.5 

3 

.905 

.031 

.695 

.336 

80.2 

88.5 

69.7 

18.8 

4 

.896 

.022 

.694 

.328 

79.7 

87.3 

68.5 

18.8 

5 

.901 

.026 

.697 

.329 

78.8 

86.5 

67.4 

1 19.1 

6 

.914 

.036 

.708 

.328 

76.1 

84.4 

65.5 

18.9 

7 

.929 

.053 

.730 

.323 

73.9 

81.4 

64.0 

1 17.4 

8 

.952 

.068 

.761 

..307 

72.4 

80.0 

i 63.5 

16.5 

9 

.967 

.080 

.781 

.299 

71.1 

78.0 j 

1 62.5 

15.5 

10 

.973 

.090* 

.798 

.292 

70.1 

77.0 j 

: 62.0 ! 

15.0 

11 

.971 

.083 

.800 

i 

.283 

69.3 

76.5 1 

62.5 ! 

14.0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract of Ue Results of the Hourly Meteorological Observa tions 
taken at the Surveyor GenemVs Ofice, Calcutta, 
in the month of February 1868 . 


Hourly Means, &e. of tlie Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued.) 


Hour. 

Mean Wet Bulb Tker- 
mometer. 

43 

CD 

> 

O 

*§1 

p 

>> 

u 

p 

Computed Dew Point. 

► 

o 

p 

CD 

t> 

o 

-s 

ii 

Mean Elastic force of 
Vapour. 

1 . f5 

cci 

K * O 

43 

O O 
■+=> „0 

fc/D O 

s ^ 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 

Mid- 

0 

0 

0 

0 

Inches. 

T.gr. 

T. gr. 


night. 

64.5 

4.0 

61.3 

7.2 

0.546 

6.03 

1.62 

0.79 

1 

646 

3.4 

61.9 

6.1 

.557 

.16 

.37 

.82 

2 

64,2 

3.2 

61.6 

5.8 

.552 

.10 

.29 

.83 

3 

63.9 

3.2 

61.3 

5.8 

.546 

.05 

.27 

.83 

4 

63,6 

2.9 

61.3 

5.2 

.546 

.06 

.13 

.84 

5 

63.2 

2.9 

60.9 

5.2 

.539 

5.98 

.12 

.84 

6 

62.7 

3.0 

60.3 

5.4 

.528 

.87 

.15 

.84 

7 

62.6 

3.0 

60.2 

5.4 

.527 

.85 

.15 

.84 

8 

63.6 

4.2 

60.2 

7.6 

.527 

.79 

.69 

.77 

9 

64.7 

6.2 

69.7 

11.2 

.518 

.69 

2.54 

.69 

10 

65.3 

8.4 

59.4 

143 

.513 

.60 

3.36 

.63 

11 

05.8 

10.1 | 

68.7 

■ ' / 

17.2 | 

.501 

.45 

4.12 

.57 

HoonJ 

66.0 

11.6 

57.9 

; 19.7 

.488 

.27 

.80 

.52 

1 

66.2 

12.5 

57.4 

21.3 

.480 

.18 


.50 

■ '2 i 

66.5 

13.2 

57.3 

22.4 • 

.478 

.15 

.57 

.48 

3 1 

66.6 

1 13.6 

57.1 

23.1 

.475 

.11 

.77 

.47 

4 

66.5 

! 13.2 

57.3 

22.4 

.478 

.15 

.57 

.48 

5 

66.3 

I 12.5 

57.5 

21.3 

.481 

.20 

.24 

.50 

6 

! 66.4 

9.7 

59.6 

16.5 . 

.516 

.60 

| 4.03 

! .58 

7 

66.3 

7.6 

61.0 

12.9 

.541 

.90 

3.11 

! .66 

8 

65,9 

6.5 

60.7 

11.7 

.536 

.86 

! 2.74 

| .68 

9 

65.4 

5.7 

60.8 

10.3 

.537 

.90 

.38 

.71 

10 

65.0 

5.1 

60.9 

9.2 

.539 

.93 

.10 

; . . 74 - . 

11 

649 

> ' ■ , 

44 

61.4 

7.9 

,548 

6.04 

1.79 

! 

,77 


All the Hygrometrical elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta, 
in the month of February 1868 . 

Solar Badiation, Weather, &c. 


<D 

"e8 

P 

Max. Solar 
radiation. 

rH 

O % 

0: H 

cis d g 

.g‘<sj$ 

;vj ^ 

Wind. 

Prevailing 

direction. 

Max. 

Pressure 

Daily 

Telocity. 


0 

Indies 


lb 

Miles 

1 

112.0 


27. 1ST. W. 



2 

112.0 


27. 27. E. 



3 


••• 

27. E. 



4 

114.0 

*’*. 

27. and variable. 

... 


5 

113.0 


Jf. & .N K W. 



6 

111.8 

... 

27.W.&27.27.W. 

... 


7 

120.8 

... 

27. 



8 

114.5 


N. E. &N. 



9 

122.0 

... 

27. E. & 27. 

... 

■ v -‘7 ■: 

10 

119.0 

; 

27. W. & S. W. 



11 

119.0 

: — 

S.S.W.&W.by27. 


... 

12 

112.6 


W. ; 


... 

13 

120.0 

... 

S. W. 



14 

T;//: 

126 6 


Variable. 



15 

123.0 


Variable. 



16 

120.0 

I # j ¥ 

27. 27. W. & 27, 



17 

119.0 


W. & 27. W. 



18 

121.0 

... 

27. W. & W. 


! '**. 

19 

117.6 


W, 

••• 


20 

125.8 

t; **• 

s. 




General aspect of tlie Sky. 


Chiefly clear. Foggy from S 
|to 11 P. M. 

Chiefly clear. 

Overcast to noon, rv_i to 5 p. 
m.j afterwards. Light rain 
at 7 & S a. m., & at noon. 

Vi to 10 A. M., ''d to 5 P. M., 
clear afterwards. Liglit rain at 

3 A. sr. 

Clear. Foggy from 8 to 11 p. m. 
Clear. Foggy at midnight & 
1 a. m., & from 8 to 11 p. M. 

Clear to 10 a. ar., Vi to 3 p. 
m., clear to 7 p. at., scat cl. clouds 
afterwards. Slightly foggy from 
[midnight to 5 A. M. s at 7 & 8 a. 
|m., & from 7 to 10 p. h. 

Chiefly scatd. Vi 
Vi # to 8 a. m., clear to 11 a. 
m. } to 5 p. m., clear after- 
wards. 

Clear to 3 a. m., scatd. \i to 
7 p. m., clear afterwards. 

Clear to 9 a. at., scatd. °i to 

4 p.m., clear afterwards. Sligkfc- 
|ly foggy at 8 a. m. 

Clear to 4 a. m., overcast to 
10 a. m., scatd. oi to 6 p. at., 
clear afterwards. Foggy from 3 
to 6 a. at., & at 8 p. k. 

Clear to 2 a.m., scatd. / * v l to 

5 p. M., clear afterwards. 

Scatd. Vi & stratoni to 10 

a. M., '"'i to 6 p. m., clear after- 
wards. Slightly foggy at 8 p.at. 
Chiefly clear. 

Clear. 

Clear. 

Chiefly clear. Slightly foggy 
|at 8 a. m. 

Clear to 4 a.m., stratoni to 10 
|a. m., overcast to 1 p. m„ scatd. 

| Vi to 8 p. m., clear afterwards. 

Clear to 2 a.m., stratoni to 6 
a. m., Vi to 11 a. m., / ~'i to 6 P. 
m. } clear afterwards. Lightning 
at 7, 10 & 11 p. ar. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office , Calcutta, 
in the month of February 1868. 


Solar Radiation, Weather, &c. 



j§ d 

Rain Guage 1 
ft. 2 in. above 
Ground. 

Wind. 


■--.■j' >■ 


<D 

P 

I Max. Sc 
radiatic 

Prevailing 

direction. 

i 1 

Uj 02 

S 2 

P 

Daily j 
Velocity.; 

General aspect of the Sky. 

21 

0 

125.5 

inches 

S. & W. 

& 

Miles 

131.1 

Chiefly clear. 

22 

123.8 


N. 

... 

72.7 

Clouds of different kinds to 

23 

120.0 


S. 


98.4 

7 a. m>, clear to 11 a.m.,\i to 6 
p. m., clear afterwards. 

Stratoni to 8 a. m., scatd. 

24 

122.5 

0.18 

Variable. 


186.2 

clouds to 4 p. m., overcast with 
Thunder and Lightning after- 
wards. High wind at 6 p, m. 
Slight rain at 5, 6, 9 & 11 p. m. 

Overcast to 1 a. m., scatd. 
clouds afterwards. Thunder at 
midnight. Lightning to E. Rain 
with hail at 1 a. at. 

Clear. 

25 

121.6 


N. 


91.5 

26 

117.0 


1ST. 


72.5 

Chiefly clear. 

27 

118.5 


N. & 3ST. w. 


55.0 

Clear. 

28 

121.8 


N. w. & w. 


52.0 

Clear. 

29 

... j 


N. 


54.1 

Clear. 


\i Cirri, — i Strati, '-'i Cumuli,v_i Cirro-strati, n-i Comulo strati, w-i Nimbi 
^iCirro cumuli. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of February 1868. 

Monthly Results. 


Indies. 


Mean height of tlie Barometer for tlie month... ... ... 29.956 

Max. height of the Barometer occurred at 10 a. m. on the 9th ... 30.155 

Min. height of the Barometer occurred at 4 p. m. on the 24th. . . . 29.694 

Extreme range of the Barometer during the month ... ... 0.461 

Mean of the daily Max. Pressures ... ... ... ... 30.033 

Ditto ditto Min. ditto ... ... ... ... 29.890 

Mean daily range of the Barometer during the month ... ... 0.143 


o 

Mean Dry Bulb Thermometer for the month ... ... ... 72.1 

Max. Temperature occurred at 3 p. M. on the 21st. 88.5 

Min. Temperature occurred at 7 a. m. on the 2nd. 57.4 

Extreme range of the Temperature during the month ... ... 31.1 

Mean of the daily Max. Temperature .. . ... 80.4 

Ditto ditto Min. ditto, ... ... ... ... 65.2 

Mean daily range of the Temperature during the month... ... 15.2 


Mean Wet Bulb Thermometer for the month ... ... ... 65.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.1 
Computed Mean Dew-point for the month ... ... ... 59.3 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 12.8 

Inches. 

Mean Elastic force of Yapour for the month ... ... * ... 0.511 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 5.59 

Additional Weight of Yapour required for complete saturation ... 2.94 

Mean degree of humidity for the month, complete saturation being unity 0.66 


Inches. 

Rained 4 days, — Max. fall of rain during 24 hours ... ... 0.18 

Total amount of rain during the month ... ... ... 0.18 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... 0.13 

Prevailing direction of the Wind.,. M . % & 1ST. N, W. 



Abstract of ike Results of the Hourly Meteorological 0 serrations tahen at the Surveyor General' s Office, Calcutta, in the month of JFebi 1868. 

Monthly Kesults. 
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Abstract of (lie Results of Me Hourly Meteorological Observations, 
taken at ike Surveyor General/ s Office, Calcutta 3 
in the month of March 1868. 

Latitude £2° 33' 1" North. Longitude 88° 20' M" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Daily Means, &e. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Date. 

i lt tH , 

° 3 

42 la +5 

tr. £ 

H ... CO 

nj a- 

'•+* C3 

& 

Bunge of the Barometer 
during the day. 

j£j 

P3 § 

CL* 

fi s 

C P-i 

S 2 

3 ^ 

Bunge of the Tempera- 
ture during the day. 

Max. 

Min. 

DifF. 

Max. 

Min. 

i 

; Diir. 

f 

1 


Inches. 

Inches. 

Inches. 

Inches. 

0 ■: 

0 

0 

: : 

o 

1 

29.809 

29.875 

29.748 

0.127 

74.5 

8.0.0 

63.5 

22.5 

2 

.893 

.968 

.831 

.137 

76.2 

85.5 

67.0 

18.5 

3 

.931 

30.005 

.879 

.126 

77.8 

89.2 

69.5 

19.7 

4 

.885 

29.978 

.814 

.164 

78.3 

90.8 

68.5 

j 22.3 

5 

.782 

.868 

.719 

.149 

79.9 

92.7 

71.5 

! 21,2 

6 

.810 

.904 

.747 

.157 

78.4 

89.0 

69.5 

j 19.5 

7 

.807 

,868 

.738 

.130 

74.9 

83.0 

68.5 

j 14.5 

8 

.857 

.923 

.798 

.125 

71.0 

81.0 

62.7 

; i8.3 

9 

.935 

30.018 

.881 

.137 

74.7 

86.0 

65.0 

J 21.0 

10 

.907 

29.989 

.799 

.190 

75,6 

' r 86.1 

68.0 

I 18.1 

11 

.915 

-.995 

.849 

.146 

73.0 

82.0 

65.7 

16.3 

12 

30.010 

30.105 

.954 

.151 

73.9 

83.0 

64,5 

1 18.5 

13 

29.974 j 

.050 

.907 

.143 

75.8 | 

87.0 

65.5 

! 21.5 

14 

.891 

29.962 

.814 

.148 

79.3 

90.0 

72.0 

18.0 

15 

.846 

.924 

.780 

.144 

80.9 

' 90.5 

74.6 

I 15.0 

16 

.918 i 

.991 

.849 

.142 

79.9 

88.8 

' 73,0 

! 15.8 

17 

.974 

30.052 

.883 

.169 

81.3 

92.0 

‘ 72.2 

, 19.8 

18 

.969 

1 .037 

.899 

.138 

77.5 

88.0 

68.5 

. 19.5 

19 

.890 

1 29.979 

.799 

.180 

79.1 

89.0 

71.0 

| 18.0 

20 

.887 

| .971 

.831 

. ' .140 : 

80.7 

: 91.0 

72.4 

\: 18.6 

21 

.912 

| .985 

.845 

.140 

82.5 ! 

1 93.5 

74.5 

: 19.0 

22 

.909 

30,011 

.828 

.183 

' ' - 83.5 ■ ' | 

! 95.3 

74.5 

!■ 20,8 

23 

.857 

| 29.920 

.805 ! 

.115 

84,2 

f: ' 95.5 

74.4 

; 21.1 

24 

.848 | 

.924 

.790 

.134 

84.3 

; 94.5 

| 75,5 

19.0 

25 i 

.873 | 

1 v .955 

•S08 

*147 | 

84.5 

94.9 

! 76.0 

18.9 

26 ’ ! 

I .860 

.938 

.784 

; .154 

83.2 

L. 95.0 

! 76.0 

! 10.0 

27 

I .843 

I .898 

.790 

.102 

■ ■ 83.0 . 

| 92.0 

1 77.0 

j 35.0 

28 

.851 

.937 

.775 

.362 

84.0 

S 95.7 

! 74.8 

: 20.9 

29 

.859 

.938 

.781 

.157 

j 84.7 

I 90.7 

! 75.0 

' 21.7 

30 

.817 

.907 

.793 

.114 

!'■ 83.4 

9L5 

‘ 77.3 

] 1.2 

31 

.885 

.962 

.826 

.136 

j. 84.9 

; ' 94.5 

7 O-o 

18.0 

The Mean Height of 

the Barometer, as 

likewise ilio Dry and TVh 

{ Bulb 


Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of the Results of the Hourly Meteorological Observations 
talen at the Surveyor General’s Office, Calcutta, 
in the month of March 1868 . 


Daily Means, &c. of tlie Observations and of tlie Hygrometrieal elements 
dependent thereon. — ( Continued.) 


Date. 

u 

© 

e 

1 . 

-P m 
© © 

fl 

l a 

•?oai 0 Ao , i v qn > a : 

Computed Dew Point. 

1 

n 

© ■■■ 

& 

n 

n.9 

- O 

fi 

Mean Elastic force of 
vapour. 

Mean Weight of Yapour 
in a Cubic foot of air. 

Additional Weight, of 
Yapour required for 
complete saturation. 

ii £ 

!*l 

Cm 4* 1=5 

bn 

o a 

s a j 

tS ) Or ^ 

“ g 

S *§ "oS 

s 


0 

0 

o 

O 

Inches. 

T. gr. 

T. gr. 


1 

65.7 

8.8 

59.5 

15.0 

0.515 

5.61 

3,57 

0.61 

2 

69.1 

7.1 

641 

12.1 

.599 

6.51 

.15 

.67 

3 

71.2 

6.6 

66,6 

11.2 

.651 

7.05 

.08 

.70 

4 

70.1 

8.2 

64.4 

13.9 

.605 

6.55 

.73 

.64 

5 

70.6 

9.3 

641 

15.8 

.599 

.46 

4.32 

.60 

6 

69.9 

8.5 

63.9 

14.5 

.595 

.43 

3.88 

.62 

7 

68.7 

6.2 

64.4 

10.5 

.605 

.59 

2.69 

.71 

8 

60.1 

11.5 

50.9 

20.7 

.385 

4.22 

4.18 

.50 

9 

66.7 

8,0 

61.1 

13.6 

.643 

5.91 

3-32 | 

.64 

10 

68.6 

7.0 

63.7 

11.9 

.591 

6.43 ; 

.05 

1 .68 

11 

64.3 

8,7 

57.3 

15.7 

.478 

5.22 j 

.54 

! .60 

12 

63.4 

10.5 

56.0 

17.9 

.458 

4.99 

4.02 

.55 

13 i 

66.2 

9.6 

59,5 j 

1 16.3 

.515 j 

5.60 

3.94 

,59 

14 

73.6 

5.7 

69.6 

1 9.7 j 

.717 

! 7.74 

1 2.85 

.73 

15 

t 75 . 2 - 

5.7 

71.2 

9.7 

! .756 

8.13 

.97 

.73 

16 

748 

5,1 

71.2 

8.7 

.756 

.15 

.63 

.76 

17 

74.9 

6.4 

70.4 

10.9 

.736 

7.92 

3.32 

.71 

18 

68.7 

8.8 

62.5 

15.0 

.568 

6.16 

.88 

.61 

19 

69.6 

9.5 

62.9 

16.2 

.57 6 

■ ,22 

431 

.59 

20 

72.5 

8,2 

66.8 

13.9 

.655 

7.00 

3.98 

.64 

21 

73.5 

9.0 

67.2 

15.3 

.664 

.13 

4.51 

.61 

22 

744 

9.1 

68.0 

15.5 

.681 

.29 

.71 

.61 

23 

72.9 

11.3 

65.0 

19.2 

.617 

6.61 

5.63 

.54 

24 

73.5 

10.8 

65.9 

18.4 

.636 

.81 


.60 

25 

749 

9.6 

68,2 

16,3 

.686 

7.34 

5.01 

.00 

26 

76.7 

' 6,5 . 

72,1 

11.1 

.778 

8.34 

3.55 

.70 

27 

73,0 

10.0 

60,0 

17.0 

.638 

6.84 

4.98 

.58 

28 - 

70.8 

13.2 

61.6 

22,4 

.552 

5.90 

6.27 

,49 

29 

76.2 

8.5 

70,2 

145 

.732 

7.81 

4.61 

. 63 ' 

30 

77.5 

5.9 

73.4 

10.0 

.811 

8.69 

3.27 

.73 

31 

72.3 

12.6 

63.5 

21.4 

.588 

6.27 

6,22 

.50 


M the Hygrometrieal elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Sourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta } 
in the month of March 1868 . 

Hourly Means, &c. of the Observations and of tlie Hygrometrical elements 


dependent thereon. 
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for each hour during 
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0.241 

74.5 

81.5 

13.8 

1 

.879 

.005 

.772 

.233 

73.8 

80.5 
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13.5 

2 
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29.989 

.759 
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73.2 

80.0 

66.5 

13.5 

3 
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.980 

. 74.7 

.233 

72.8 

79.5 

66.0 

! 13.5 

4 

! .856 ! 

.990 

.762 
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72.2 

78.5 

65.0 

; 13.5 

5 

.870 

30.004 

.776 

.228 

71.8 

77.5 

64.0 

; 13.5 

6 

| .889 ! 

.025 

.794 | 

.231 

71.4 

. 77.3 

63.0 

14.3 

7 

1 .910 | 

.042 

.814 j 
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71.9 

78.2 

62.7 

' 15.5 

8 

1 .937 | 
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74.9 
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9 
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10 
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.948 
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16.0 
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1 
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88.1 
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15.6 

2 
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29.993 

.769 

.224 

89.2 
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15.2 

3 

.840 

.973 

• .732 i 
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89.6 
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80.5 
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.828 

.958 

.722 j 
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96.7 
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10 
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30 011 
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69.6 ; 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. * 
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Abstract of ike Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office? Calcutta? 
in the month of March 1868. 


Hourly Means., &c. of the Observations and of the Hy geometrical elements 
dependent thereon. — (Continued*) 
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All the Hygrometrical elements are computed by the Greenwich Constants 
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Abstract of tihe Results of the Hourly Meteorological Observations 
taken at the Surveyor General’ s Office, Calcutta, 
in the month of March 1868 . 


Solar Eadiation, Weather, &c. 
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Pressure 
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0 
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Clear to 11 a. m., scatd. to 

4 p.m., clear afterwards. Slight- 
ly foggy at 8 p. m. 

1 

124.6 

: V;' 

Variable. 


30.5 

2 

128.8 


S. 

... 

35.2 

Clear to 10 a. m., scatd. i to 

4 p. m., clear afterwards. 

3 

126.0 




85.8 

Clear. 

4 

127.5 


S. 


125.4 

Clear to noon, scatd. \i to 6 
p. si., clear afterwards. 

5 

130.0 

' ,,, 

s. & w. 

... 

159.3 

Clear. 

6 

127.2 


S. & variable. 


130.4 

Clear. 

7 

122.0 

.... 

W.byS.& variable. 


96.1 

Scuds from S to 7 a. m., 
afterwards. 

8 

122.0 


K, W. S. W. & S. 


126.4 

Clear. 

9 

125.0 


S. & S. by E, 


84.2 

Clear nearly the whole day. 

10 

125.0 

,,, . .. 

s. &s. s. w. 


]27.2 

Clouds of different kinds. 

11 

123.4 

■ 

S.W.& variable. 

... 

204.6 

Clear. 

12 

122.0 

'' 

W. by S. 


93.5 

Clear. 

13 
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W.S.W.&S.byW. 


81.4 

Clear. 

14 
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s. s.w. &s. 

i.s 

151.3 

Chiefly clear. * 

15 

130.0 


2.0 

207.9 

Chiefly Vi. 

16 
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... 

E. S. E. 

0-1 

120.4 

Clear to 5 A. M.. scatd. Vi 
to 10 a, m., scatd. to 6 p. m., 
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17 

! 130.0 

0.16 
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12*0 
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thunder & rain at 8 p. sx.Light- 
ning from 7 to 9 p. si. 

18 


. ■ 

N.W. &N. N. E. 

2.0 

174-0 
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19 
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0.6 
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Scatd. ^i to 3 a.m., cleartoll 
a. m., scatd '“d to 3 p. m., clear 
afterwards. 

■20 

136.0 

... 

S.S.W.&S.byW. 

0.8 

140.9 

dear to 8 a. si., scatd. v~i & 
to 6 p. si., clear afterwards. 
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135.7 

... 

S. W. & S.byW. 

0.3 

166.0 

Clear to 5 a. si., scatd. \i to 
6 p. si., clear afterwards. 

22, 

136.0 

•v 

S, by W. & W. 

0.4 

117.2 

Clear to 4 a. si., scatd. \i to 
8 a. si., clear afterwards. 

23 

139.0 

... 

W.bylSr.& variable 

0.2 

97.0 

Clear to 10 a. m., scatd. \i 
to 7 p. si., clear afterwards. 

24 

133.5 

... 

S Jby W.& variable. 

0.1 

100.8 

Clear to noon, \i to 6 p. si., 
clear afterwards. 

25 

135.0 


S. by W. 


75.0 

Clear to 5 a. si., scatd. \i to 
11 a. si., stratoni to 3 p. si., \i 
afterwards. 

26 

134.0 


S. S.W.& S.byE. 


126.7 

Clear to 5 a. si., scatd, \i to 
7 p. m., clear afterwards. 
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Abstract of the Results of the Hourly Meteorological Observations, 
taken at the Surveyor General’s Office, Calcutta , 
in the month of March 1868. 


Solar Radiation, Weather, &c. 
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139.0 
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170.0 
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terwards. 
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Abstract of the Results of the Hourly Meteorological Observations* 
taJcen at the Surveyor General* s Office, Calcutta , 
in the month of March 1868. 

Monthly Eesults. 


Indies* 


Mean height of the Barometer for tlie montli... ... ... 29.885 

Max. height of the Barometer occurred at 10 a. h. on the 12th ... 30.105 
Min. height of the Barometer occurred at 5 p. m. on the 5th. ... 29.719 

Extreme range of the Barometer during the month ... ... 0.3S6 

Mean of the daily Max. Pressures ... ... ... ... 29.962 

Ditto ditto Min. ditto ... ... ... ... 29.818 

Mean daily range of the Barometer during the month ... ... 0.144 


o 

Mean Dry Bulb Thermometer for the month ... . . / ... 79.5 

Max. Temperature occurred at 4p. m. on the 29th. 96.7 

Min. Temperature occurred at 7 a. m. on the 8th. 62.7 

Extreme range of the Temperature during the month ... ... 34.0 

Mean of the daily Max. Temperature ... ... 90.0 

Ditto ditto Min. ditto, ... ... 71.1 

Mean daily range of the Temperature during the month... ... 18.9 


Mean "Wet Bulb Thermometer for the month ... ... ... 71.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 8.5 
Computed Mean Dew-point for the month ... ... ... 65.0 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 14.5 

• Inches. 

Mean Elastic force of Yapour for the n^onth ... ... ... 0.617 


Troy grain. 

Mean Weight of Yapour for the month ... ... ... 6.66 

Additional Weight ot Yapour required for complete saturation ... 4.00 

Mean degree of humidity for the month, complete saturation being unity 0.63 



Inches. 

Pained 1 day, — Max. fall of rain during 24 hours ... ... 0.16 

Total amount of rain during the month ... ... ... 0.16 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 0,10 

Prevailing direction of the Wind... ... S. S. W. & S. 
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Meteorological Observations . xxv _ 

Mstrad of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta, 
in the month of April 1868, 

Latitude 2a° 33' l" North. Longitude 88° 20' U" East, 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 
Daily Means, &c. of the Observations and of the Hygrometrical elements 


dependent thereon. 


Date. 

Mean Height of 
the Barometer 
at 32° Faht. 

Bange of the Barometer 
during the day. 

£>3 

p 9 

fl B 
a a> 

Range of tlie Tempera- 
ture during the day. 

Mas. 

Min. 

Diff. 

■ 

Mas. 

1 

Min. i 

I 

Diff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.928 

30.016 

29.861 

0.155 

84.7 

94.8 

76.5 

18.3 

2 

.898 

29.983 

.823 

.160 

85.2 

95.2 

76.8 

18.4 

3 

.846 

.917 

.773 

.144 

85.3 

95.4 

76.0 

19.4 

4 

.869 

.949 

.802 

.147 

85.2 

97.5 

76.5 

21.0 

5 

*920 

.980 

.841 

.139 

73.1 

78.5 

67.5 

•11.0 

6 

.897 

.976 

.803 

>173 

77.6 

89.8 

67.5 

22.3 

• 7 

.84,2 

.907 

.741 

.166 

81.4 

90.5 

74.0 

16.5 

8 

.796 

.856 

- .712 

.144 

82.1 

90.0 

75.5 

14.5 

9 

.776 

.845 

.686 

.159 

83.0 

93.0 

77.0 

16.0 

10 

.765 

.814 

.674 

.140 

83.2 

91.0 

77.0 

14.0 

11 

*746 

:824 

.652 

.172 

82.9 

91.0 

74.0 

17.0 

12 

.737 

.803 

.644 

.159 

81.4 

92.0 

75.0 

17.0 

13 

.742 

.797 

.684 

.113 

82.3 

90.4 

75.0 

15.4 

14 * 

.740 

.808 

.671 

.137 

83.6 

90.0 

79.0 

11.0 

15 

.781 

.849 

.721 

.128 

r 84.2 

90.6 

78.6 

12.0 

16 

.784 

.937 

.664 

i .273 

1 82.4 

90.4 

70.4 

20.0 

17 

*801 

.870 

.733 

.137 

i 81.0 

90.5 

71.4 

19.1 

18 

.762 

.833 

.696 

.137 

83.5 

93.4 

75.6 

! 17.8 

19 

.714 

.784 

.632 

.152 

i 8e>.4 

94.0 

79.0 ! 

; 15.0 

20 

.684 

.750 

.615 

.135 

86.3 

94.5 

i 80.5 ! 

14.0 

21 

.683 

.783 

.608 1 

.175 

87.3 

98.0 

1 80.5 

17,5 

22 

.650 

.707 

.569 

.138 

88.0 

97.8 

80.0 

17.8 

23 

.736 

.818 

.681 

.137 

87.3 

96.0 

80.9 

15.1 

24 

*798 

,854 

.693 

.161 

82.6 

93.5 

73.0 

20.5 

25 

.810 

.847 

.749 

•098 

73.3 

86.7 

68.7 

18.0 

26 

.783 

.862 

.700 

.162 

76.6 

84.5 

68.4 

16.1 

27 

.733 

.812 

.656 

.156 

82.6 

91.0 

75.0 

16.0 

28 

.663 

.724 

.571 

*153 

85.3 

91.5 

80.0 

! 11.5 

29 

.639 

.689 

.578 

All 

88.3 

■ ' 97.4 

82.5 

I ' 14.9 

30 

.706 

.790 

.646 

.144 

88,7 

98.5 

81.5 

17.0 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day., 



X&W* 


Meteorological Observations. - 


Abstract of tide 'Results of the Hourly Meteorological Observations' 
t ahen at tile Surveyor General’s Office , Calcutta 3 
1 in the month of April 1808, 


Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — (Continued.) 
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i)ate. 

Mean Wet Bulb 
1 mometer. 
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'*3 

b 

p 

o 

p 

■ nrf 

"8 ' 
a 

o 

O 

6 

-a 

rO 

■ PS 4i . 

n.g 

A 

i Mean Elastic fc 
| vapour. 

p o 

IS 

IS 

Cl -3 

c3 « 

CU M 

Additional Wei 
Yapour requi] 
complete safcu 

Mean degree of 
| dity. complete 
| ration being u 


0 

0 

0 

0 

Inches. 

T. gr. 

T. gr. 


it 

75.5 

9.2 

69.1 

15.6 

0.700 

1 7.53 

4.89 

0.61 

» 

75.2 

10.0 

68.2 

17.0 

.686 

.32 

5.29 

.58 

3 

71.8 

13.5 

62.3 

23.0 

.565 

6.02 

6.62 

.48 

4 

74.0 

11.2 

66.2 

19.0 

.642 

.85 

5.76 

.54 

5 

69.3 

3.8 

66.3 

6.8 

.644 

7.05 

1.74 

,80 

6 

73.1 

4.5’ 

69.. 9 

7.7 

.725 

.85 

2.22 

.78 

7 

76.4 

5.0 

72.9 

8.5 

.797 

8.57 

.70 

,76 

8 

76.9 

5.2 

73.3 

8.8 

.809 

.68 

.83 

.75" 

9 

77.2 

5.8 

73.1 

9.9 

.803 

.61 

3*21 ' 

.73 

10 

78.0 

5.2 

74.4 

8.8 

.838 

.99 

2.90 

.76 

11 

77.4 

5.5 

73.5 

9.4 

.814 

.74 * 

3.05 

.74 

12 

75.4 

6.0 

71.2 

10.2 

.756 

.13 

.14 

.72 

13 

77.9 

4.4 

74.8 

7.5 . 

.840 

9.11 

2.47 ‘ 

.79 

14 

7S.8 

4.8 

75.4 

8,2 

.865 

.28 

.75 ■ 

.77 

15 

78.4 

5.8 

74.3 

9.9 

.835 

8.94 

3.30 

.73 

16 

70.9 

5.5 

73.0 

9.4 1 

.801 

.60 

.01 

.74 

17 

74.0 

7.0 

69.1 

11.9 ; 

.706 

7.59 

.55 ■ 

.68 

18 

77.6 

5.9 i 

73.5 

10.0 

.814 

8.72 •; 

.28 * 

.73 

■19 s 

80.5 

1 4.9 

1 77.1 

8.3 

.913 

9,76 

2.92 - 

.77 

20. 1 

81.5 

4.8 

78.1 

8.2 ' 

.943 

10.06 

.96 

.77 

21 

78.2 

9.1 

72.7 

14.6 

.792 

' 8.42 ; 

4,99 

.63 

22 

78.4 

9.6 

72.6 

15.4 

.790 | 

.40 

5.28 ■ 

.01 

23 

76.9 

10.4 

70.7 

16.6 

.744 

7.90 

.51 

.59 

24 

77.1 

5.5 

73.2 

9.4 

.806 

8.66 

3.02 

.7i • 

.25 

70.6 

2.7 

68.4 

4.9 

.690 

7.54 - 

1.30 

.85 

26 

72.1 

4.5 

68.9 

7.7 

.701 

.62 

2.15 • 

.78 

27 

77.0 

5.6 

73.1 

9.5 

,803 

8.61 • 

3.07 

.74 

28 

29. 

81.3 

83.2 

■4.0 

5.1 

78.5 

80.1 

6.8 • 
8.2 

.955 

1.005 

10.21 1 
.67 

2.43 * 
3.13 

.81 -■ 
.77 

.30 

81.4 

7.3 

77.0 

11.7 

0.910 

9,65 

4,31 

,69 .. 
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All the Hygrometrical elements are computed by the Greenwich Constantsa 


Meteorological Observations. «xxwA 


Abstract of the Results of the Hourly Meteorological Observation 
taken at the Surveyor Generates Office, Calcutta, 

. in the ; mon Hi .of April . 1 8 6 . 8 , 


Hourly Means, &c. of tlxe Observations and of tlie Ilygrometrical element-3 
dependent thereon. 



Mean Height of 
the Barometer at 
32° Baht. 

.Range of the Barometer 
for each hour during 
the month. 

p 

MS ■ 

^ s 
.p I 
§J 

Range of the Tempera- 
ture for each, hour 
during the. month. 

Hour. 

Mas. 

Min. 

Biff. 

Max. 

Min. 


Mid- 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

night-. 

29.786 

29.926 

29.643 

0.283 

78,7 

84.0 

67.5 

16.5 

1 

.776 

1915 

.636 

.279 

78.2 

83.5 

67.6 

15,9 

2 

.764 

.904 

.619 

.285 

77.8 

83.0 

68.0 

15.0 

3 

.756 

.902 

.615 

.287 

7-7,6 

82.7 

68.2 

145* 

-4 

.753 

.922 

.606. 

.316 

,77:4 

■ 82.5 

68.5 

14.0 

5 

.768 

.929 

.613 

.316 

77.3 

83.0 

67.8 

15.2 

6 

.781 

.940 

.627 

.313 

: 77.4 

83.0 

67.6 

15.4 

7 

.804 

.968 

.645 

.323 

78.4 

83.5 

68.5 

15.0 

8 

.826 

.992 

.668 

.324 

81.1 

86.0 

70.5 

15.5 

9 

.837 

30.014 

.685.. 

.329 

840 

SB. 5 

74.0 

14.5 

30 

.838 

.016 

.689 

.327 

86:5 

90.8 

76.7 

14.1 

11- 

.827 

.002 

.682. 

j - 

.320 

88.5 

93.2 

78.5 

14.7 

Hoon. 

.809 

1 29.967 

.667 

.300 

90.0 

95.5 

78.5 

17.0 

1 

.784 

.951 

.640 

.311 

90.4 

97.5 

68.9 

28.6 

2 

.752 

.919 

.620 

.299 

91.0 

98.5 

68.7 

29.8 

*3. 

.724 

.925 

.584 , 

.341 

91,2 

98,4 

70.5 

27.9 

4 

.708 

.908 

.569 

.339 

90.4 

98.0 

•68.0 j 

30.0 

5 

.705 

.932 

.571 

.361 

88.3 

97.5 

| 68.0 

' 29.5 

6 

.722 

.913 

.576 

.337 

85.9 

95.2 

68.5 | 

I 26.7 

:7. 

.742 

.921 

.608 

.313 

83.7 

91 .5 

I 67.9 

; 23.6 

\8 

.762 

.942 

.633 

.309 

81*8 

88.8 

: 68.0 

• 20.8 

9. 

.782 

.948 

.639 

.309 

80.5 

86.0 

| 68.2 

17.8 

10 

.789 

.950 

.665 

.285 

79.6 

85.0 

1 68.0 

1 17.0 

11. 

.790 

.939 

.671 

! 

.268 

79,1 

8*4.5 

: 67.5 

; 17.0 


Tlie Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours ^during the month. 




-Meteorological Observations* 


Its tract of the Results of the Hourly Meteorological Observations 
l alien at the Surveyor General’s Office, Calcutta, 
in ih* month of April 1868 . 

Hourly Means, <&c. of the Gbseryations and of the Hygrometrieal elements 
dependent thereon. — (Continued.) . , 


Hour,.. 

1 

I 
^ * 

a. a 

e3 o* 

U' 2 

S 3 

£ 

, O 

.. 6 

% 

p. 

fr 1 

p | 

4 

& 

i 

& 

I. 

3 

! : 

1 : 

*§ . 

MS 

ft* 

Mean Elastic force of ! 
Yapour. 

Mean W eight of Y apour 
in a Cubic foot of air. 

Additional Weight of 
Yaponr required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


0 

0 

0 

0 

Indies. 

T.gr. 

T. gr. 


Mid- 








i ■. : ■ ■ . 

night. 

75.3; 

!0M 

72.9 

5.8 ! 

0.797 

8.63- 

1.78 

: 0.83 

1 

75.1 

3.1 

72.9 

5.3 i 

.797 

.64 

.61 

.84. 

% 

75iO 

2.8 

73.0 

4.8 ' 

.801 

,67 

.4a 

.86 

3. 

75.0 

2.6 

73.2 

4.4 

.806 

.75 

.32 

.87 

4 

75.0 

2.4 

73,3 

4.1 

.809 

■ .77; 

.24 

.88 

& 

75.1 

2.2 

73.6 

3.7 

.817 

.86 

.12 

■ .89 

, 6 

75,2. 

2.2 

73.7 

3.7: 

.819 

.83 

.12 

: .89 

7 

76.0 

2,4. 

74.3; 

4.1 

.835 

9.05 

.26. 

! .88 

a 

77.1 

4,0 

74.3 

6.8 

.835. 

8.99. | 

2.18 

; .si 

' 9 

77.9 

6.1 

73.6 

10.4 

.817 

.75 

3.42 

.72* 

10 

78.5, 

ao 

73.7 

12.8> 

.819 

.73 

4,37 

.67 

11 

78.8 

9.7. 

73.0 

15,5 

.801 

.48 

5.40 

.61 

l^oon. 

78.8 

11.2 

72.1 

17.9 

.778. ; 

.22 

! 6.28 

.57 

1 

! 78.6 . 

! ii.a 

71.5 

18.9 

•763 

.06. 

.61 

,55- 

V2- 

78.5. 

12.5, 

71.0 

20.0 

.751 j 

7,92 

i 7.01 

.53. 

a; 

78.5 

12.7 

70.9 

20.3 

.748 

.90 

\ .12 

.53; ' 

■ 4. 

78.0 

12.4, 

70.6 

19.8 

.741 

.82 

6.85 

.53 

5 

77.3 

11.0 

70.7 

17.6 

.744 

.89 

5.91 

.57; 

6 

77.0 

8.9 

70.8- 

15.1 

.746 

.95 

' 4.92 , 

.62“ 

7 

76.8 

6,9 

72.0 

U.7 

.776 

i 8,30 

3.77 

.69 

8 

76.5 

5.3 

72,8 

9.0 

.795 

.55 

2:85 

,76 

v "9 

76.0 

4.5 

72.8' 

7.7 

.795 

.57 

.41 

.78' 

■ 10 

: 75.9 

' 3,7 

73.3 

as; 

.809 

.73 

1.96 

.82^ 

11 

75.8. 

3,3 

73.5 

5.6 

.814 

.79 

.74 

,84 











AJ! the Hygrometrieal elements are computed by the Greenwich Constants 


Meteorological Observations . . x&ix 

Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta f . 

An the month of April 1868. 


Solar [Radiation, Weather, &c.- 
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*§ a ! 

rH CLi 

O 

SRS-ra 

Wind. 




«s 
H | 
pj 

SQ-Jj ■ 

$ s 

0 03 B 
2 

3*® 

WcS 

Prevailing 

direction. 

Max. 

Pressure 

.tJ? 

‘S © 

P- 

General aspect of the Sky* 


o 

Inches 


a 

Miles 

Clear to 8 a*, at.., scatdl v__i to 

5 p. m., clear afterwards. 

1 

138.5 

... 

s. s. w. & s. 

0.8 

150.0 

2 

135.0 

- : 

S. S.W. & K 

| ■ ■■ : ■ 

3.5 

175.8 

Chiefly clear. Slightly foggy 
at 8 p. m. 

3 

135.7 


W. N. W. 

0.7 

174.8 

Seatd. \i to 8 A. Ml, clear* 
afterwards. 

4 

138.5 

0.30 

; . ' : . 

W.&S. 

18.0 

i--' "■ 

106.4 

Clear to 6 A. M., seatd. \i to' 
10 a.m., clear to 3 p.m., clouds of 
different kinds afterwards. High, 
wind at 8?- p. m., Eightning 
Thunder from 7 to 9 p. m. Raim 
at8 p. 

5 

i 

1 0.87 

S. E. & E. K E. 

3.0 

162.1 

j 

t : 

i ■ 

Seatd. .^i & V ii to 11 a. m., 
overeast to 6 p. m., seatd. Vvi 
afterw ards- Strong wind at 7 So 
8 a, m., & from 1 to 4 p.m. Light- 
ning at % a. m. Thunder at- 7 Av- 
m., 1 p. M., & from 3 to ff>p. mi- 
Rain at 7 & 10 J A. M : ., <&. at 3 & 
4iP. M. 

6 

*«* 

... 

S. by W. & S. 

1.1 

178.4 

Clear to 4 A. M., Vd to 7 A. Ml,. 

; seatd. '“i afterwards. 

7 

1 

| 

* • * 

!•« 

E. S. E. & S. 

1.7 

1345. 

Clouds of different kinds to 7-' 
a\ m., seated; ^ i to 3 p. m, stra- 
toni afterwards. 

8 

132.0 

• • * 

S. 

2.5 

' ■; 

198.1 

Clear to 4 a. m., '"i to 2 p. m., 
overcast to 5* p. mi , clouds of 
different kinds afterwards . Brisk 
wind from Si a. m. to 6| p. Ml 
Lightning to N at 8 & 10 p. m* 

9 

137.0 ! 

Ml 

Y ariable. 

2i0 

171.2 

Seatd. to 4 p. M., wi & 

stratoni afterwards. Brisk wind 
from 4J to 5f b. m. Lightning 
to & at 7 <fc 8 p.' Mi 

10 

134.a 


S. s. w. 

iv 

tv 

49 

167.2 

Clear to *8 a. m.,. scuds from S : 
to noon, clear to 4 p. m., seatd. 
\— i to afterwards. Brisk wind* 
from 7 At m. to 11-| p. m. Light- 
ning to H at 7 & 9 p. m. - 

11 

! 

i 

132.7 

■ j 

’ v ' 


&; <&S. Si W. 

14.0 

319.0 

Clear to 4 a. m., seatd. 'M to 
5 p. m., wi to 9 p. Mi, clear 
afterwards. High wind from 
’midnight to 3 a. m., & from 9§ 
!a. M. to 8| p. M. Thunder at 7 
jp.-M. Lightning at 7 and 8 p. M* 



Bate. 


ptxx. Meteorological Observdtious* 

Abstract of the 'Remits of the Hourly Meteorological Vlsermtiom 
taken at the Surveyor General- s Office, Calcutta , 
in the month of April 1868. 

Solar Radiation, Weatlier, &c. 


Prevailing 

direction. 


General .aspect -of tlie Sky. 


o Inches 

1 134.0 0.70. S.S.W.V& S. S-, E. 


lb | Miles 
21.0335.4 


129.8 ... S. S. & W. 

! 131.2 ... .S.&S* S>W> 


132.0 ... 8. by E. -AS. 


■3;0j248.7 

4.5,315.4 


4.0295.5 


f 131.8 0.95 S. & S, by W. 6.6 292.7 


1129.6 S.S.W.& Variable. 3.8 344.2 


133.5 ... 8. S. W. & S. 1.5 213.9 

132.3 ... S. iS. S.W. 1.3 292.4 

137.0 ... S. & S. S. W. 0.3255.2 

138.0 S. & variable. ... 154.3 


135.0 ... Variable. 


134.0 ... S.byE.&S.byW. 0.9126.4 


ffmr ff 


1 ,-, Scatd. \i to. 5 a. m., sends 
from S to 10 a. m., scatd. to 

4 p.M., clouds of .different kinds 
afterwards. Higb wind from 91- 
a, m. to 6 - 4 - p. k.. Thunder at; 5 
& 6 p. m. Lightning from 6 to 
8 p. m. Rain at 6 & 7 p. m.. 

r Chiefly scatd. 'M. Brisk wind 
from 8 a. m. to 8 p. £f. 

< Scuds from S to 6 p. M., clear 
afterwards. Brisk wind from 7 
a. m. to 111- p. M. Lightning to 
N at 9 & 10 p. M. 

Clear to 6 a. m., scuds from 

5 to 10 a. m.j scatd. '"'i & scuds 
from S afterwards. High wind 
from 8 a. m. to 6 -J p. m. Light- 
ning at midnight & 9 p. m. 

Scuds from S to 10 a. m., 
scatd. ^i to 6 p.m overcast af- 
. ter wards. High wind from 7 a. 
m. to 9J p. M. Thtmder & light- 
ning. from 8 to 11 . p. m. Bain at 
8 & 9 p. m. 

Clouds of different kinds to 
8 p. m.j clear afterwards. Brisk 
wind from 2 a. m. to 7J p. m., 
Lightning from Ito 4 a. m. 

Clear. Brisk wind from 5 to 9 
P. M. # 

Chiefly clear. Brisk wind from 

6 to 7 p. m.* 

Clear to 3 a. m., clouds of 
different kinds afterwards. 

Scatd. A_i to 4 .a, m., stratoni 
to 10 a. si., scatd. Vd to 1 p. si., 
scatd. \i to 7 p. m., clear after- 
wards. Slight rain at 6 a. m. 

Clear to 4 a. m. s Scatd. \i to 
Hoon, Vi to 8p. m,, clear after-, 
wards. Slight rain at If p, m. 

I Chiefly clear. Brisk wind at 
8f p. m. Slight rain at 10 a. m. 
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Abstract of the Result of the Hourly Meter ologi cal Observations 
t alen at the Surveyor General 3 s Office , Calcutta , 
in the month of April 1868. 


Solar Badiation, Weather, &c., 



; U ■ . 

A El 

Earn Gruage 1 
ft. 2 in. above 
Ground. 

Wind. 




Date. 

m 

■ ■■.%. -csS 

«* 

3 * 

Prevailing 

direction. 

Max. 

Pressure 

Daily 

Velocity. 

General aspect of tbe Sky. 

24 

. 137.0 

0.18 

s, s.w, _ 

24.8 

148.4 

Clear to 6 a. m., scatd. to 

2 p.m., overcast to 8 p.m., scatd. 

\ — i afterwards. Higli wind from 
If to 5J p. m. Thunder & light- 
ning at 5 & 6 p. m. Slight rain 
from 5 to 8 p. m. 

25 

128.3 

..2.47 

' 0 

S,S. E.&E. S. E. 

31.0 

221.2 

Clear to 6 a. m., scatd. to 

noon, over east afterwards. Storm 
from 12| to 2 p. m. Thunder at 

1 p. m. Pain from 1 to 6 p. m. 

26 

138.0 


W.byS.&E. S.E. 

: 

136.3 

Clear to 6 a. m., scatd. ^i to 

4 p. m., clear afterwards. 

27 

137.8 


S. by E. & S. 

... 

49.7 

Clear to 5 a.m., scatd.^i to 7 
p. m., clear afterwards. 

QO 

CM ‘ 

133.0 


S. & 8. S. W. 

3.1 

172.9 

Scatd. Ci to 3 p. m., clear af- 
terwards. Brisk wind from 8|* 
a. m. to 4 p. m., & from 81 to 9|- 
p. m. Lightning to N W at 8 
& 9 P. M. 

29 

137.0 


S.byW, SSTV&S. 

.■■■' v, ■. ■ 'i 

1.0 

■ ; vi:. 

179.8 

Stratoni to 5 a.m., scuds from 

S to 9 a. m., clear to 7 p. m., 
scuds from S afterwards. Brisk 
wind at 7-J a, m., & from 5 1 to 

7 P. M. 

BO 

139.0 


S. & S. by E.. 

1.4 

311.6 

Chiefly clear. Bri sk wind from 

8 : , : 


i 

;»<> /vc 

.;■! 

'r.-\ 


8| to 11|- F M. 


V Cirri, —i Strati, '"‘i Cumuli, v-i Cirro-strati, K i Oumiilo strati,^ i 2siiubi 
W Cirro cumuli, \ '■'*■■■■■ V ■■■ '.v -Vr-iv 


tsx II- 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta , 
in the month of April 1883 . 

Monthly Results. 


Mean height of the Barometer for the month... 

Max. height of the Barometer occurred at 10 a. si. on the 1st. 
Min. height of the Barometer occurred at 4 p. m. on the 22nd. 
Extreme range of the Barometer during the month 
Mean of the daily Max. Pressures ... 

Ditto ditto Min. ditto 

Mean daily range of the Barometer during the month ... 


Inches. 

. 29.774 
. 30.016 
.29.569 
0.447 
. 29.846 
. 29.696 
,, 0.150 


Mean Dry Bulb Thermometer for the month 
Max. Temperature occurred at 2 p. m. on the 30th. 

Min. Temperature occurred at Midnight & 11 r. m. on the 
Extreme range of the Temperature during the month 
Mean of the daily Max. Temperature ... 

Ditto ditto Min. ditto, ... 

Mean daily range of the Temperature during the month... 


>th & 6th. 


83.1 

98.5 

67.5 
31.0 

92.2 
75.8 
16.4 


Mean Wet Bulb Thermometer for the month ... 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 
Computed Mean Dew-point for the month 

" Mean Dry Bulb Theimometer above computed mean Dew-point 
Mean Elastic force of Vapour for the month ... ... 


76.7 
6.4 
72.2 
. 10.9 

Inches. 

, 0.781 


Troy grain. 

Mean. Wei glit of Vapour for the month ... ... . ... 8.36 

Additional Weight of Vapour required for complete saturation ... 3.50 

Mean degree of humidity for the month, complete saturation being unity 0.71 


Inches. 

Rained 9 days, — Max. Ml of rain during 24 hours ... ... 2.47 

Total amount of rain during the month ... ... ... 5.47 

Total amount of rain indicated by the Gauge attacjmd to the anemo- 
meter during the month ... ... ... ... ... 8.77 

Prevailing direction of the Wind,., ,,,* 


s. & s. s. w. 


Abstract of the Results of the Hourly Meteorological Observations taken at the Surveyor General's Office, Calcutta, in the month of April. 1868* 

Monthly IIesults. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Meteorological Observations * . xxxiV 

'Abstract' of' Hie Results* of the Hourly Meteorological Observations t 
taken at the Surveyor General’s Office , Calcutta- y 
m tlw month of May 1868. 

Latitude 22° 33" 1"’ North. Longitude 88° 2.0' 34" East, 
Height of tlie Cistern of the- Standard Barome ter above the sea level, 18.11 feet'. 


Daily Means^&c. of tlie Observations and of tbe ITy gromc trical elements 
depend en t tlier eon. 


Date.- 

° ^ 

4 » -+s .. 

.5P§' r i 

H- £?*■ 
g 

© js -e- 

Eange of tlie Barometer 
during tbe day. 

,■ : : . ' . ■ '' 

& . 

g-- 

P § 

pj. <7 

3 « 

, <U <“3 

r=r 

Eange of the Tempera-' 
ture during tbe day. 

Mas. 

Min'.. 

DifF. 

Max. 

Min. 

Did*. 


Inches- 

Inches. 

Inches.- 

Inches* 

0* 

0 

. 

0 

o 

1 

29.739 

29.814 

29.685 

0.129 

87.3 

96.0* 

81.0 

15.0 

2- 

.785 

.855 

.719 

.136 

86.0 

93.3 

79.8 

13.5 

3> 

.818 

.891 

.752. 

.139 

86.9 

95*4 

81.0 

14.4 

4 

.836 

.923 

.765 

.158 

86.6- 

95.2 

80.0 

15.2 

5 

.785 

.859 

.690 

.169 

86*7 

.95.3 

80.3 

15.0- 

6* 

.686 

.767 

.566 

.201 

87.7 

98.0 

80.0 

18.0' 

7 

.639 

.697 

.557 

.140 

87.1 

96*3 

81,0 

15.3- 

8 

.720 

.879 

.585' 

.294 

85.0 

94.2 

73.5 

20.7 

9 

.827 

.892- 

.752 

.140 

76.3 

87.5- 

72.5 

15.0 

10 

.751 

.840 

.643 

.197 

80.6 

90.2 

71,5 

18.7 

11 

.730 

.790- 

.670^ 

.120 

79*0 

90:0 

71.4 

18.6 

12 

..764 ! 

.820' 

.664 

.156 

80,2- 

88.5- 

72.0 

10. 5* 

IS 

.786- 

.846 

.725 

.121 

84.2 

91.5' 

78.0 

13.5 

14 

.808 

.866 

.752 

.114 

81.3 

89.0 

75.0 

14.0* 

15 

.842 

.898* 

.784 

.114 

83.6 

91,2 

78.0 

13,2 

16 

.904 

.959 

.839 

.120 

83.1 

| 92.4 

79.0 

13.4 

17 

.900 

.980 

.809' 

.180- 

82,1 

|.. 90.2 

76,2 

14.0- 

18 

.847 

.896* 

.758 

.138* 

82.7 

■ 91.5- 1 

i 75.0 

16.5 

19 

.803 

.873 

.715* ! 

.158 

82.1 

; 9i.5 

75:0 

| 16.5* 

20 

.809 

.900 

.748 

.163 

81,9 

89.0 1 

75.0 

i 14.0 

21 

.770 

.832 

.703 

.129' 

83.7 

91.5 ■ 

77.5 

14,0' 

22' 

.773 

.858 

.689 

.169 

84.9 

93.0' 

7-7.0- 

I 1-6. 0 1 

23 

.779 

.869 

.699 

.170 

84.5 

92. 6« 

76.7* 

j ^ 15.9' 

24 

.729 

.789 

.636 

.153 

84,2 

942 

79.0 

15.2 

25 

.717 

.780 

.619 

T61 

86.1 

947 

78.0 

16.7 

20 

.733 

.795 

.642 

.153 

86.5 

96,0 

79.4 

16.6- 

27 

.727 

.778 

.632 

.146 

86.6 

I 95.5 

j 79.3 

j 16.2 

28 

.695 

.764 

.606 

.15-8 

87.9 

05.5: 

! 81.5 

1 14.0’ 

29 

.650 

.714 

.564 

.150 

86.7 

95.8- 

! 80.5 

j 15.3' 

SO 

.649 

.702 

.584 

.118 

87.2 

94,5 

81.0 

13.5 

81 

.689 

.777 

.641 

.136 

. 84.1 

94.5 

77.7 

| 16.8' 

1 • 


Tbe Mean Height of tbe Barometer, as likewise tbe Dry and Wet Bulb 
Thermometer Means are derived, from tbe hourly observations, made during 
the day. 
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Meteorological Observations, 


Abstract o. 


taken at the Surveyor General’s Office , Calcutta . 
in the month of May 1868. 


Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. — (Continued.) 


Indies. | T. gr. ! T. gr 


1 81.5 5.8 78.0 9.3 0.910 j 10.01 3.40 

2 80.0 5.4 76.8 9.2 .905 j 9.65 .26 

3 t 81.1 5.8 77.6 9.3 .928 .89 .36 

4 i 79.8 6.8 75.7 10.9 .873' .30 .84 

5 ! 79.6 7.1 75.3 11.4 .862 j .19- .99' 

6 80.3 7.4 75.9 11.8 .879 j .34 4.22 

7 81.1 6.0 77.5 9.6 .925 i .84 3.49 

8 79.6 5.4 75.8 ■ 9.2 .873 | .37 .16 

9 72.6 3.7 70.0 6.3' .727 7.90 1-79 

10 76.8 4.0 73.8 6.8 .822 I 8.S5 j 2.16 

11 I 75.1 3.6 72.9 6.1' .797 I .63 1.87 

12 75.5 4.7 72.2 8.0 .781 I .41 2.47 

13 I 80.0 4.2 77.1 7.1 .1 .913 9.78 .46 

14 I 76.9 4.4 73.8 7.5 | -S22 I 8.81 .40 

15 I 78.6 5.0 75.1 8.5 .857' 9.17 .88 

16 78.1 5.0 74.6 8.5 | .843 .03 .83 

17 77.8 4.3 74.8 7.3 j .849 I .13 .33 

18 77.1 5.6 73.2 9.5 .808 ! 8.64 3.08 

19 77.0 5.1 73,1 8.7 .811 I .71 2.80 

20 77.3 4.6 74.1 7.3' .830 1 .92 .52 

21 78.1 5.6 74.2 9.5 .832 .91 3.16 

22 79.0 5.9 74.9 10.0 .851 9.09 ,10 

23 78,4 6.1 74.1 10.1 .830 8.89 ,46 

21 79.3 4.9 75.9 8.3 .879 0,12 2.82 

25 80.1 5.7 70,1 9.7' ‘ .893 .53 3.12 

26 80.1 6.1 76.3 10.2 .890 .50 .60 

27 79.1 7.2 75.1 11.5' .857- .12 4.02 

28 81.0 6.9 76.9 11.0 .90S .61 .00 

29 80.0 6.7 76.0 10.7 .882 .39 3.79 

30 81.0 6.2 77.3 9.9 .919 . .78 .59 

31 79.2 4.9 75.8 8.3 .876 .39 2.82 


All the Hygrometrical elements are computed by the Greenwich Constants. 
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. distract of the Besults of the Hourly Meteorological Observations 
taken at the Surveyor General 7 s Office , Calcutta, 
in the month of May 1868. 


Hourly Means, &c. of tlie Observations and of the Hygrometrical elements 
dependent tliereon. 


Hour. 

-Cw 43' 

O c3 

U 

-J <£> > 

r— ■ 14 J :43 

tri o w 

c3 PH CO 

r 1 4-s 

JRange of the Barometer 
for each Lour during 
the month. 

r£5 

pi r-t 

pq£ 

hS 

fit 
s J 
S 6 * 

Eange of the Tempera- 
ture for each hour 
during the month. 

Max. 

Min. 

Biff. 

Max. 

Min. 

Biff. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

| . 

0 

o 

o 

Mid- 









night. 

29.771 

29.925 

29.646 

0.279 

80.1 

84.3 

72.3 

12.0 

1 

.758 

.902 

.639 

.263 

79.7 

84.0 

72.0 

12,0 

2 

.748 

.898 

.626 

.27.2 

79.4 

83.8 

72.0 

11.8 

3 

.74 ) 

.896 

.612 

.284 

79.1 

83.5 

71.8 

11,7 

4 

.743 

.910 

.618 

’ .292 

78.8 

,83,0 

71.5 

11,5 

5 

.7,58 

.918 

.638 

.280 

78.6 

.82.5 

,71.5 

1 1.0 

6 

.775 

.938 

.650 

.288 

78.9 

83.0 

72.0 

11.0 

7 . 

.799 

.969 

.678 

.291 

. 80.4 

84.9 

.74.0 

IQ, 9 

8 

.816 

.960 

.692 

.268 

82.6 

87.2 

75.5 

11.7 

9 

1 .826 1 

.977 

.694 

.283 

85.1 

89.8 

76.0 

13,8 

10* 

! .825 | 

.989 

.697 

.292 

87.5 

.91.4 

79.0 

12,4 

11 

.814 

h- ■: 

MS * 

.6.73 

. f %i)Q 

S3. 5 ' 

93.4 

80.0 

13,4 

Hoon. 

.797 

i4\ : vi 

! .932 

.661 

.271 

90.9 

95.5 

83.5 

12.0 

1 

.772 

! .908 ! 

! .643 

.265 

92.1 

97.4 j 

80,6 

10.8 

2 

.743 

i .863 1 

.615 

.248 

92.4 

98,0 

84.4 

13.6 

8 

.722 

; .geo 

! .588 

.272 

91.6 

97.5 

71.5 

26,0 

4 

.705 

.862 

' .570 

.292 

90.8 

.97.6 

74.0 

23.6 

6 

.700 

.94-9 

.561 

.388 

88.8 

96.0 

73.5 

22.5 

6 

.712 

.885 

.557 

.328 

86.7 

94.0 

73.4 

20.6 

7 

.733 

.886 

,580 

.306 

83.8 

90.0 

73.5 

16.5 

8 

• .748 

.884 

.607 

.277 

82,7 

88,5 l 

71.4 

17.1 

9 

.769 

.908 

.639 

.269 

81.7 

86.8 

73.5 

13.3 

10 

.781 

.931 

.654 

.277 

81.2 

85.5 

73,2 

12.3 

11 

.784 

.944 

.661 

.283 

80.4 

85.0 j 

72.5 

12.5 


Tlie Mean Hei glit of tlie Barometer, as likewise tlie Dry and Wet Bulb 
Thermometer Means are derived from, the observations made at the several 
hours during, the month. 




Indies. T. 


All the Hygrometrical elements are computed, by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the Month of May 18 . 68 . 


Hourly Means, &e. of the Observations and of the Hygrometrical elements 
dependent thereon. — ( Continued,) 


Hour. 
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Abstract of the Results of ilie Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office, Calcutta, 
in the month of May 186 8 < 

Solar Eadiation, Weather, &c. 


P 


o g 

• ... CS 


§fji <-6 

glS g 

cb.a p 

<&& 


"Wind. 


Prevailing 

direction. 



General aspect of the Shy* 


o 

1 133.0 


133.8 

135.0 


11 


133.0 

137.5 


134,5 

134.0 


Inches 

5.5. byW.&S.SW, 

5.5. byW,&S.byE. 

5.5. W.&S- 

S. by W. & S. 

S. & S. by E, 

S* 

S. & S. S. W* 

1.56 S. S. E. & S. 


0.88 Variable. 


10 133.8 


134.8 


12! 131.9 


1.301 


S.byE.&S.byW. 


S. E,S.&S.S.W. 


S. & S. S. E. 


lb 

0.8 

1.0 


Mile&l 

198.8 

273*0 


... 217.0 
1.0199.3 


0.3 

3*6! 


198.9 

233.5 


4.0306.5 

40.0345,7 


260.6 


146.5 


299.9 


297.4 


’ # Fell since 5 p, m. of the 11th to 3 a. m * of the 12th. 


Chiefly clear. Brisk from 8f 
to 11 A. M. 

Clear to 7 a. m., sends from 
S to 1 p. M., scald. \i after- 
guards. Brisk wind at 8J a. m., & 
from 11| a. m., to 2J- p. M. 

Scatd. \i to 7 a.m., scatd. 
to 11 a. 5!., clear afterwards. 

Chiefly clear. Brisk wind at 
7f A. M. 

Chiefly scatd. \i. 

Clear to 4 a. Sr., scatd. \i to 
noon, clear to 7 p.si., setids from 
S afterwards. Brisk wind from 
5 to 10§ p. si., 

Clouds of different kinds to 
10 a. si., clear afterwards. Brisk 
[wind from 9-| a. m. to 8-| p. m. 
Scatd. V— i to 5 a. m., scatd. 
to 5 p. ai., overcast after- 
wards. Brisk wind from 5| 
a. m., to 5 p. 3i. Storm at 6J- p- 
3i. Thunder & lightning at 7 & 
8 p. 3i. Earn at 7, 8 & II p. m„ 
Scatd. Vi to 5 a. stra- 
toiii to S a. 3i., scatd. to 1 p. 
3i., overcast to 5 p. m., clouds 
of different kinds afterwards. 
[Brisk wind at 3, 6J- & 7| p. 3i. 
Drizzled at 6|a. m. Thunder & 
Irain from 2 to 4 p. m. 

Scatd. to 7 a. 3t., Vi to 1 
p. 3i., clouds of different kinds 
afterwards. Lightning to 1ST from 
8 to 10 p. 3i. Slight rain at 11 
P. ■ i 3I» 

Clouds of kinds to 9 a. m*,, 
scatd. °i to 3 p. 3i «, overcast 
afterwards- Brisk wind nearly 
the whole day. Thunder <felight~ 
ning from 6" to 11 p. M. Earn 
from 5 to 11 p. it. 

Overcast. Thunder <& light- 
ning to 4 a. 3i., scatd, V-i to 6 
p. 3i., clear afterwards. High 
jwind at 2 a. ai. Bain from mid- 
night toJ3 A. 31. 



Ah tract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 e Office , Calcutta, 
in the month of May 1868 . 

Solar BadiaCon, Weather, <fec. 


Meteorological Observations. 


: u . 

r£ g 

r-A O 

© % Wind. 

3-prO rri , : - 



m +3 

.. „ c 3 

5 'vS g 

p s 

£ p . 

^.S g Prevailing 

•pwgi direction. 

! « V 

i 

iS:-« 

P-l 

Daily j 
Telocity.! 

0 

Inches 

if 

Miles 

13 135.0 

... jS.S.E.&S.S.W. 

2.0 

176.5 

"i "' 

14 128.8 

0.02 S.S.W.& variable. 

1.3 

212.3 

15 139.0 

... S. S. E. &S. 

2.6 

117.4 


16 132.3 | 0.08 S. LyE. & S. S.E. 2.1 267.6 


17 13-1.0 0.07 S. S. E. & S. W. 10.01115.5 


181 134.4 ... S. W. & S. 


0.5119.7 


!3j 132.S 1.06 S. S. E.&S..S. W~ 3.1 157.4 


20 138.5 0.04 S. & S. S. E. 


46232.1 


General aspect of the Shy. 


Seatd. \i to 5 a. m., scat cl. 
to 4 p. m., stratoni afterwards. 
Brisk wind from 3 to 6-} p. m. 
Lightning at 11 p. h. 

Clouds" of different kinds. 
Brisk wind at 3 & 10 a. ai. 
Lightning to E at midnight & 
4 a.m. Thunder at 4 a.m. Blight 
rain from 2 to 4 & at 8 a. ar. 

Clear to 7 a. m., seatd. ^i to 
9 p. m., clear afterwards. Brisk 
wind between 4| & p. si. 
Lightning at 7 p. m. 

Clear to 7 a. m., seatd. to 
3 p. m., W-i to 8 p. m., stratoni 
afterwards. Brisk wind from 3|* 
to 4| p. m. Thunder at 4 & 5 i\ 
m. L ightning at 5 & 8 p. at. 
Light rain at 5 p. m. 

Stratoni to 8 a. m., seatd. \i 
to 11 a. m., seatd. 01 i to 4 p. 
m. s overcast afterwards. Strong 
wind from 6|- to 6f p. m. Brisk 
wind from 8 to 8.V P. ai. Thun- 
der at '7 & 8 p. m. Lightning at 
|7, 8 & 10 p. m. Light rain at 1-| 

& 8 P. AT. 

Stratoni to 3 a. m. 9 seatd. \i 

6 ^i to 6 p. ir., stratoni after- 
wards. Lightning to IN' from 8 
to 11 p. M. 

Stratoni to 3 a. m., seatd. 
to 4 p. h., overcast afterwards. 
Brisk wind from 1 to 7| p. m. 
Thunder at 1 a. m. 3-|, 6 & 7 p. 
ai. Lightning at 1 a. m. & from 

7 to *11 p. ‘M. Eain at 1, 101 a. 
m.,6, 7J&11P.K. 

Overcast to 5 a. m., seatd. \i 
to 9 a. m., seatd. to 7 p. m., 
clear afterwards. Strong wind 
between midnight to 1 a. m. 
Lightning to SWTrom midnight 
to 2 a. m. Sl at 11 p. m. Light 
rain at midnight. 
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Abstract- of the Result of the 'Hourly Meterological Observations 
taken at the Surveyor General’s Office, Calcutta , 
in the month of May 1868 * 

Solar Radiation, Weather, &c.. 


Wind. 


General aspect of the Sky 


Prevailing 

direction. 


Mile's : . # 

124.5 Scatd.\i to B a. M;, scatd ..Vi to 
8 a. m. 9 scatd, to 6 p.m., clear 
afterwards. Thunder at 4 p. ar., 
Slight rain between 4 & 5 m. 

142.9 Clear to 7 a. m., scatd. or to 
5 p. m., stratoni afterwards. 
High wind between 8J & 9 p. M. 
Lightning at 8 & 9 p. H. Slight 
jrain at 9|- p. m. 

104.9 j Stratoni to 4 a. h., thin M to 
1 8 a. m. clear to noon, scatd. ^ i 
(to 6 p. m., clear afterwards. 

| Lightning to S W at midnight. 

>132.2 | Clear to 4 a. m., scatd. to 
|4 p. m. w i afterwards. High 
wind at 3 & 4| p. m. Thunder & 
slight rain at 3 p.m. 

|150.4 Scatd. H to 5 p. M., stratoni 
| afterwards. 

137.6 | Clear nearly the whole day. 
jHigh wind between 0| & Oj p. 
in. Lightning at 7 & 8 p. m. 

156.0 Scatd. \_i to 6 a. m., scatd, 
~i to 4 p. m. Vv_i afterwards. 
Lightning to IsT at 8 p. m, 

96.0 Clear to 4 a. m., scatd. ~i to 
|6 p. m., clear afterwards. 

101.5 I Clear to G A. m., seat'd. \i to 
jlO a. ii., scatd. i to 7 p. Cm., 
jelear afterwards. Brisk wind 
'from 5 k to 6f i\ m. Thunder & 
'rain at 6 p. m. 

137.3 | Clear to 7 a. m., scatd. io 6 

i jp.M. scatd. M afterwards. Brisk 

| wind from noon to 5 x\ ar. 

200.2 Sends from S to 5 a. m., scatd. 
"i to 2 p. m., stratoni a for- 
wards. Strong wind from 2f to 
3 1 p. m. Thunder at 4 r. M. 
Lightning to W, at 8 i\ m., Bain 
;■ at 4 & 5 p. m. 


S.by W.&S.S.W. 4.8 


Variable 


24 135.8 


S. S. W.&S.byW 
S. S. W. & S. 


28 139,0 


31 138.0 


i Cumuli, v-i Cirro-strati, ^ i Curnulo strati, w i Hirnbi 


\i Cirri, — i Strati. 
Cirro cumuli. 
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Abstract of the Be suits of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta,, 
in ike month of May 1868* 

Monthly Results 


Mean- height of the Barometer for the month... 

Max. height of the Barometer occurred at 10 a. si. on the 
Min. height of the Barometer occurred at 6 p. M.on the 
Extreme range of the Barometer during the month 
Mean of the daily Max. Pressures ... ... . 

Ditto ditto Min. ditto 
Mean daily range of the Barometer during the month . 


17 th, 
7 th. 


Inches. 

, 29.764 
, 29.989 
. 29.557 
. 0.432 
. 29.836 
. 29.683 
. 0.153 


Mean Dry Bulb Thermometer for the month ^ ... 

Max. Temperature occurred at 2 p. M. on the 6th. 

Min. Temperature occurred at 8 p. M. on the 11th. ... 
Extreme range of the Temperature during the month 
Mean of the daily Max. Temperature ... 

Ditto ditto Min. ditto, 

Mean daily range of the Temperature during the month.. 


84.3 

98.0 

71.4 
26.6 

93.0 

77.5 

15.5 


Mean Wet Bulb Thermometer for the month ... ... 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 
Computed Mean Dew-point for the month 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 


Mean Elastic force of Vapour for the month 


78.8 
5.5 

74.9 
9.4 

Inches, 

. 0.851 


Troy grain.' 1 

Mean Weight of Vapour for the month ... ... . ... 9.11 

Additional Weight of Vapour required for complete saturation ... 3.17 

Mean degree of humidity for the month, complete saturation being unity 0.74 


Earned 15 days, — Max. fall of rain during 24 hours 
Total amount of rain during the month 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 

Prevailing direction of the Wind 8, 8. by E. & S. 8. W. 


Inches. 

.. 1.56 

. 5.80 


mill 

il tt§81 


4,62 



Abstract of the Results of the Hourly Meteorological Observations talcen at the Surveyor General's Office > Calcutta } in the month of May, 1868, 

Monthly Eesults. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Meteorological Observations, 


xliii 


Abstract of the ’Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office , Calcutta , 
in the month of June 1868. 

Latitude l%° 33' V' North. Longitude 83° 20' U" East. 
Height of the Cistern of the Standard Barometer above the sea level, IS. 11 feet. 


Daily Means, &c. of the Observations and of the liygrome tribal elements 
dependent thereon. 


K : ' ; . ’ ", ' . : 
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4' d-hv-yy'I'': 

O 

Bar ge of the Barometer 


Barge of 

theT< 

•mpcra* 


>5 O 4-3 
. br. 5 ^ 

during the day. 

PQ yg . 

tureclui. 

ing the day. 

Date. 

M 


■ . 1 

• • 

. 

3 

Q £ 



i . ,y.y.-v.:y 


| 0 CO 

CL) 45 S-* 

M » 

Max. 

Min. | 

j 

Biff. 

§ § 

V- r r_J 
& “ 

Max. 

Min. 

j D i IF. 

9 ■ ■■■■■ -04. O.vO 

."'4 

; y ' - . 

Inches. 

Inches. 

Inches. 

Inches. 

0 

1 0 

0 

0 

1 

29.742 

29.804 

29.664 

0.140 

81.7 

92,8 

77.2 

15.6 

f 2 

.717 

.788 

.638 

.152 

87.3 

95.0 

80.0 

: 15.0 | 

3 

.708 

.777 

.627 

.150 

87.2 

95.2 

80.5 

i 14.7 ■ / 

4 

.710 

.781 

.608 

.173 

87. S 

96.2 

80.5 

15.7 • 

5 

.697 

.760 

.833 

.127 

849 

' 92.8 

78.7 

141 ' 1 

6 

.643 

.703 

.576 

.129 

S0.3 

845 

78.5 

6.0 

7 

.604 

.639 

.551 

.088 

78.5 

79,4 

77,7 

1.7 i 

8 

.583 

.640 

.511 

.129 

79.3 

81.4 

77.3 

4.1 

9 

.585 

.647 

, ■ .545 

.102 

81.1 

83.5 

79,3 

42 

10 

.545 

.591 

: 50/ 

.084 

80.4 

83.4 

78.4. 

5.0 

11 

.512 

.571 

.437 

.134 

81.8 

87.0 

78. S 

8.5 

1 12 

.419 

.500 

.357 

.143 

81.9 

84,5 

77.5 

7-0 

IB 

.355 

.417 

.309 

.108 

79.5 

83.0 

77.0 

0.0 § 

1 14 

.401 

.460 

.‘351 

.109 

79.2 

80.0 

78,4 

1.6 1 

15 

.410 

.458 

.381 

.097 

80.7 

83.5 ' 

79.0 

4.5 

16 

.398 ! 

■ .464 

.341 

.123 

79,7 

82.6 

77.6 

5.0 j 

17 

.450 

.502 

.400 

.102 

81.8 

85.0 

78.0 

7.0 

18 

.491 

.518 ; 

! .440 

.102 

82.2 

<87.0 

78.0 

9.0 

19 

.501 

.550 ; 

.464 

.088 

82.2 

. 85. 5' 

78.4 

7.1 

20 

.549 

.586 

; .504 

: .082 

86.8 

92.5 

82.0 

10.5 

21 . 

.554 

.590 

. .484 , 

.106 

87.7 

93.3 

82,0 

11.3 

22 

.535 

.585 

.484 

.101 

87.(5 

93.5 

82.0 

11.5 

23 

.557 

.590 

.527 

.063 

87.7 

91.9 

83.6 

8.3 

24 

.589 

,635 

.537 

.098 

89.4 

91,4 

84. 8 

9.6 ;! 

W 25 

.588 

• .628 

.518 

TIG 

88.8 

944 

79.5 

14.9 | 

| 26 

.507 

.608 

.537 

.071 

v 84.0' y 

■ 83.5 

82.1 

0.4 

27 

.535 

.572 

.481 

.091 

85.1 

87.2 

82.5 

4.7 1 

28 

.507 

.503 

.405 

! .098 

85,8 

89.0 

l 84.0 

5.0 I 

29 

.543 

.589 

.486 

.103 

83.5 

8 46 

! 81.7 

2 9 tj 

30 

.560 

.634 

,506 ! 

.128 

82.2 

846 

j 79.5 

- 

5:1 I 

! I 1 - | ! 

The Mean Height of the Barometer, as 

til? 11 

likewise the Dry and Wet Bulb 

Thermometer Means are 

derived, from the hourly observations, made during 1 

tiie day. 
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Meteorological Observation®. 


Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General* s Office, Calcutta, 
in the month of June 1868 . 


Daily Means, &e. of ilie Observations and of the Hyg rouse trical elements 
dependent thereon. — (Continued.) 


Date. 

& 

© 

p 

*1 

p 

«+- IU 
.© © 

S | 

© a 

-4 

is 

© 

& 

. H 

■ # 
p 

p 

Computed Dew Point. 

* 

© 

P 

£ 

■§ 

p,a 

t o 

A 

■ e 3 

© . 

© 

: eg 

o 

*4^ 

■ eo , 

& h 
: « 1 

If 

a . 

o M 

CS Con 

o 

'S'S 
-s<8 
r Sb ©■ 

'© 

| cS 
© rj 
£- a 

Additional Weight of 
Y aponr required for 
complete saturation. 

•g £ . 

. 7 , m .1 5 

W o 1 

& A bfl 

O p^g 
& g o 

9 w pj 
^ 5 

g 

s 


O 

0 

0 

0 

Inches. 

T. gr. 

T. gr. 


1 

79.9 

4.8 

73.5 

8.2 

0.896 

9.59 

2.83 

0.77 

2 

80.7 

6.6 

76.7 

10.6 

,902 

.58 

3.83 

.71 

3 

80.7 

6.5 

76.8- 

10.4 

.905 

.63 

.74 

.72 

4 

80.6 

7.2 

78.3 

11.5 

.890 

.46 

4.14 

.70 

5 

80.4 

4.5 

77.2 

7.7 

.916 

.79 

2.70 

.78 

0 

78.6 

1\7 

77.4 

2.9 

.922 

.95 

0.96 

.91 

7 

77.8 

0.7 

77.3 

1.2 

.919 

.97 

.38 

,96 

8 

78.5 

0.8 

77.9 

1.4 

.937 

10.15 

.44 

.96 

9 

79.9 

1.2 

79.1 

2.0 

.973 

.49 

•68 

.94 

10 

79.0 

1.4 

78.0 

2.4 

.940 

.15 

.79 

| .93 

11 

79.9 

1.9 

78.6 

3.2 

.958 

.32 

1.08 

.91 

12 

79.1 

2.8 

77.1 

4.8 

.913 

9.82 

.62 

.86 

13 

78.4 

1.1 

77.6 

1.9 

.928 

10.03 

0.63 

.94 

14 

78.4 

0.8 

77.8 

1.4 

.934 

.12 

.44 

.96 

15 

78.0 

2.7 

76.1 

4.6 

.885 1 

9.53 

1.51 

.86 

16 

78.1 

1.6 i 

77.0 

2.7 

.910 1 

.83 

0.89 

.92 

17 

79.2 

! 2.1 

77.7 

3.6 

.931 | 

10.02 

1.22 

.89 

18 ! 

79.0 

3.2 

76.8 

5.4 

.905 

9.73 

.81 

.84 

19 

79.4 

2.8 

77.4 

4.8 

.922 

.91 

.63 

.86 

20 

81.7 

5.1 

78.6 

8.2 

.938 

10.21 

3.00 

.77 

21 

82.0 

5.7 

78.6 

9:1 

.958 

.19 j 

.37 

| .75 

22 

82.2 

5.4 

79.0 

8.6- 

.970 

.31 

! .21 

I .76 

23 

82.5 

5.2 

79.4 

8.3 

.983 

.45 

! J1 

! .77 

24 

83.6 

5.8 

80.1 

9.3 

1.005 

.64 

! .61 

j .75 

25 

83.4 

5.4 

80.2 

8.6 

.008 

.68 

.32 

.76 

26 

82.4 

2.1 

80.9 

3.6 

.030 

11.01 

1234 

.89 

27 

81.9 

3.2 

79.7 

5.4 

0.992 

10.61 

.96 

,84 

28 

82.4 

3.4 

80.0 

5.8 

1.001 

.68 

2.15 

.83 

29 

81.3 

2.2 

79.8 

3,7 

0,995 

.66 

1.84 

.89 

30 

79.4 

2.8 

77.4 

4.8 

.922 

9.91 

.63 

.86 


iOl the Hygrometrical elements are computed by the Greenwich Constants'. , 



taken at the Surveyor General' e Office, Calcutta, 


hi the month of June IS 68 . 

Hourly Means, &c. of the Observations and of the Hygrometrieal elements 


depen dent tliereon , 
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" 

Barge of the Barometer 
for each hour during 
tlie mon th. 

.3 

o 

Kange of the Tempera- 
ture for each hour 
during the month. 

Hour. 

P* rg SM 
cj H co 

Max. 

a 

M 

r-3 

Diff. 

A ■•£} 

r-l 

i j 

£0 

& 

Max. 

Min. 

Diff. 

Mid- 

Inches. 

: ■: 

Inches. 

Inches. 

Inches. 

0 

o 

0 

o 

night. 

29.572 

29.770 

29.392 

0.378 

82.0 

86.6 

78.5 

8.1 

~1 

.557 

.764 

.362 

.402 

81.8 

86.4 

77.5 

8.9 

2 

.544 

.755 

.348 

.407 

81.7 

86.2 

77.8 

8.4 

3 

.534 

.748 

.341 

.407 

81.4 

86.0 

77.5 

8.5 

4 

.529 

.739 

.338 

.401 

81.3 

86.0 

77.3 

8.7 

5 

.535 

.755 

,323 

.432 

81.0 

85.8 

77.0 

8.8 

6 

.547 

.768 

.325 

.. .443 , 

80.9 

85.7 

77.5 

8.2 

7 

.565 

.771 

.341 

.430 

81.8 

87.0 

77.6 

9.4 

8 

.579 

.799 

.348 

.451 

82.9 

88.7 

77.5 

11.2 

9 

.588 

.804 

.355 

.449 

83,9 

90.5 

77.3 

13.2 

10 

.591 

.795 

.361 

.434 

84.7 

92.5 

77.6 , 

14.9 

11 

.585 

.783 

.356 

; 

.427 

85,8 

93.4 

78.0 

■■■ 

■ ■ 

15.4 

JNToon. 

.576 

.777 

.362 

.415 

85.8 

94.0 ! 

78.2 

15,8 

1 

.559 

.737 

.344 

.393 

8(13 ■ 1 

■ 94.2 | 

| 78.2 i 

16.0 

2 

.540 1 

! .713 : 

.310 

.373 

[ 86.3 j 

; 95.0 

! 77.7 

17.3 

3 

.521 i 

i .691 ' 

.323 

.368 j 

86.6 

96.2 

j 77.8 

38.4 

' 4 

.506 

j .677 

.312: 

.365 

86,4 ! 

95.0 

78,2 

118 

5 

.503 

i .672 

.309 

.363 

85.9 

94,8 

! 78.2 

16.8 

6 

.509 

.664 

.335 

.329 

85.4 

93.8 

i 78.3 

15.5 

7 

.529 

.692 

.359 

.333 

84.2 

91.5 

! 78,0 

1 13.5 

8 

■ .549 

.714 

,386 

.328 

83.6 

91.0 

S 78.4' 

12.8 

9 

.568 

.739 

* .399 

.340 

82.8 

89.5 

i 78.4 

: ii.i 

10 

.582 

.754 

.410 

.314 

82.5 

89.4 

j 78.0 

j 11.4 

11 

.581 

.758 

.399 

.359 

82.1 

88.0 

77.5 

! 10,5 

i 

5 
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Tlie Mean Heiglifc of tlie Barometer, as likewise tlie Drv and Wet Bulb 
Thermometer Means are derived from ike observations made at Ike several 
hours during the month. 


x lvl Meteorological Observations. 


Abstract of lie Results of the Hourly Meteorological Observations 
taken at the Surveyor General's Ofee, Calcutta , 
in the month of June 1868 . 


Hourly Means, See. of l-lxe Observations and of the Hy geometrical elements 
dependent thereon. — (Continued.) 
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.. Abstract of He Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta , 
in the month of June 1868 . 

Solar Radiation, Weather, &e. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta y 
in the month of June 1868. 

Solar Eadiation, Weather, &c. 
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Abstract of the Result of the Hourly Meierological Observations 
taken at the Surveyor General 3 s Office , Calcutta, 
hi the month of June 1868. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor GeneraVs Office, Calcutta , 
in the month of June 1868 . 

Monthly Bbshlts, 


Indies. 


Mean height of the Barometer for the month... ... ... 29.552 

Max. height of the Barometer occurred at 9 a. m. on the 1st. ... 29.804 

Min. height of the Barometer occurred at 5 p.m. on the 18th. ... 29.309 

Extreme range of the Barometer during the month ... ... 0.495 

Mean of the daily Max. Pressures ... ... ... ... 29.606 

Ditto ditto Min. ditto ... ... ... ... 29.495 

Mean daily range of the Barometer during the month ,,, 0.111 


o 

Mean Dry Bulb Thermometer for the month 83.6 

Max. Temperature occurred at 3 p. m. on the 4th. ... ... 96.2 

Min. Temperature occurred at 5 a. m. on the 13th. 77.0 

Extreme range of the Temperature during the month 19.2 

Mean of the daily Max. Temperature .. . ... 87*9 

Ditto ditto Min. ditto, ... ... * 79.8 

Mean daily range of the Temperature during the month . . , ... 8.1 


Mean Wet Bulb Thermometer for the month ... ... ... 80.8 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.3 
Computed. Mean Dew-point for the month ... ... ^ ... 78,0 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 5,6 

Inches. 

Mean Elastic force of Tapour for the month ... ... 0,940 


Troy grain. 

Mean Weight of "Vapour for the month ... ... ^ ... 10.07 

Additional Weight of Vapour required for complete saturation ... 1.96 

Mean degree of humidity for the month, complete saturation being unity 0.84 


Inches. 

Pained 22 days, — Max. fall of rain during 24 hours ... ... 5.85 

Total amount of rain during the month ... ... ... 26.61 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 17.80* 

Prevailing direction of the Wind S. 8. W, S. W. &- S. 

# The amount of rain could not be determined by the Anemometer on I 
13th A 14th owing to the paper tearing. 



Aba tract of the Results of the Hourly Meteorological Observations taken at the Surveyor General' s Office^ Calcutta , in the month of June* 1868. 

Monthly Hesults. 

Tables shewing the number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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Abstract of the llesults of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office > Calcutta > 
in the month of July 1868. 

Latitude 22° 88' 1” North. Longitude 88° 20' 3i" East. 
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 
Daily Means, &c. of the Observations and of the Hygronietrieal elements 


dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 
the day. 
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Abstract of the Results of the llourlg Meteorological Observation & 
taken at the Surveyor General’s Office , Calcutta 7 
in the month of July 1868. 


Daily Means, &c. of the Observations and of the Hy geometrical elements 
dependent thereon. — ( Continued .) 


Date. 

r« 

J 

H 

E |- 
-•a *4 

03 S 

d*} 9 

Dry Bulb above Wet. 

Computed Dew Point. 

<u 

A 

2 

© 

n 

jf . ' 

A 

Mean Elastic force of 
vapour. 

Mean Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


O 

0 

0 

0 

Inches. 

T. gr. 

T. gr. 


1 

80.1 

3.7 

77.5 

6.3 

0*925 

9.92 

2.18 

0.82 

2 

81.8 

3.2 

73.6 

5.4 

.9S9 

10.58. 

3.95 

.84 

3 

82.8 

5.5 

79.5 

8.8 

.986 

.47 

3.33 

.76' 

4 

83.2 

5,4. 

80.0 

8.6 

1.001 

.62 

.30 

.78- 

5 

82.7 

5.4 

79.5 

8.6 

0.986 

.47 

.25 

.76. 

6. 

81.4 

4.8 

78.0 

&2 

.940 

.03 

2.98 

.77 

7 

81.0 

4.9. 

77.6 

8.3? 

.928 

9.91 

.96 

.77 

8 

81.1 

4.8 

77.7 

8,2' 

.931 

.94 

.93 

.IT 

9 

81.9 

3.9 

79.2 

6.6- 

.976. 

10.41 

*42 

.81 ‘ 

10 

77.2 

1.6 

76.1 

2.7 

.885 

9.67 

0.87 

.92 

11 

80.3 

2.2 

78.8 

3.7' 

.964 

10.36 

1.28 

.89‘ 

12 

81.3 

3*5 

78.8 

6.0 

.984 

.31 

2.15 

.83 

m 

81.0* 

3.0 

78.9 

5.1 

.967 

*37 

1.80. 

.85. 

14 

80.7 

2.6. 

78.9 

4.4 ; 

.967 

.39 

.54 

.87 

15 

81.0 

2;5> 

79.2 

■ 4.3, 1 

.976 

.48 

.52 

.87 

16 

81.3. 

2,1 

79.8 

3,6 

.995, 

.66 

*30 

,89 ; 

17 

80.2 

2.1 

78.7 

3,6 

.981 

.33 

.25 

.89 

18 

81.0 

2.3 

79.4 

8.9 

.983 

.54 

.39 

.88* 

19 

82.2 

2.S 

89.2 

4*8 

1.008 

.77 

.76 , 

.88, 

20 

82.5- 

3.8- 

79.8 

■ ;;; 6.5’ ■ 

0.995, 

.60- 

2.42 

.81 

21 

82.2, 

3.2 

80.0 

5*4 

1.001 

.70 

1*98 

.84 

22 

80.9 

2.7 

79.0. 

4.6 

0.970 

*40 

■ " .63'." 

.87 

23 

80.2 

1.7 

79.0 

2.9 

.970 

.44 

.00 

.91 

2.4 

81.3 

2.5 

79.5 

4.3 

.986 

.67 

.53 

.8 T 

■ 2.5' 

81.3 

2.6, 

79.5 

4.4 

.986 

.57 

.58 

.87' 

26 

81.3 

2.1 

79.8 

3.6, 

.995 

.66 

.30 

.89* 

27" 

80.3 

'2.2 

78.8 

3.7 

,964 

,36 

.23 

.89 

28 

79.8 

3.1 

77.6 

5.3 

.928 

9.97 

*82 

.85 

2.9 

78.7 

3.1 

76.5 

5.3 

.898 

,65 

.75 

.85* 

30 

79.6 

3.1 

77.4 

5.3 

.922 

.91 

.81 

.85- 

31 

80.6 

3.0 

78.5 

5.1 

.955 

10,25 

.78 

.85 


All the Ilygroxaetrieal elements are computed by the Greenwich Constants. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General 9 s Office, Calcutta, 
in the month of. July 1868 . 


Hourly Means, &c* of the Observations and of ike Hygfometrieal elements 
dependent tkereon. 
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The Mean Height of the Barometer, as likewise the Pry and Wet Bulb 
Thermometer Means are derived from the observations made at the several 
hours during the month. 
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Abstract, of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of July 1868. 


Hourly Means, &e. of tlie Observations and of tlie Hygrometrical elements 
dependent thereon . — ( Continued.) 
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All the Hygrometrical elements are computed by tlie Greenwich Constants. 
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Abstract of the Remits of the Hourly Meteorological Observations 
taken at the Surveyor General 3 s Office , Calcutta , 
in the month of July 1868 . 


Solar Radiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor Generals Office, Calcutta, 
in the month of July 1868. 

Solar Radiation, Weather, &c. 
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Abstract of the Results of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office ? Calcutta x 
in the month of July 1868'. 

Monthly Results. 


Indies. 


Mean height of tie Barometer for the month... .v. ... 20.581 

Max. height of the Barometer occurred at II a. m. on the 7th. ... 29./ 23 

Min. height of the Barometer occurred at 5 p.m. on the 20fch. ... 29.390 
Extreme range of the Barometer dining the month ... ... 0.33*3 

Mean of the daily Max. Pressures ... ... ... ... 29.634 

Ditto ditto Min. ditto ... ... ... ... 29.527 

Mean daily range of the Barometer during the month ... ... 0.107 


o 

Mean Dry Bull) Thermometer for the month ... ... ... 84.2-* 

Max. Temperature occurred at 2 & 3 p. M. on the 3rd. 93.4 

Min. Temperature occurred at 9 a. m. on the 10th 76.0 

Extreme range of the Temperature during the month 17.4 

Mean of the daily Max. Temperature ... ... 88.7 

Ditto ditto Min. ditto, ... . ... 80.9 

Mean daily range of the Temperature during the month... ... 7.8' 


Mean Wet Bulb Thermometer for the month ... ... ... 81.0* 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.2 
Computed Mean Dew-point for the month ... ... ... 78.8* 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 5.4 

Inches. 

Mean Elastic force of Vapour for the month ... ... ... 0.964 


Troy grain* 

Mean Weight of Vapour for the month ... ... ... 10.34 

Additional Weight of Vapour required for complete saturation ... 1,90’ 


Mean degree of humidity for the month, complete saturation being unity 0.85* 


Inches. 

Rained 23 days, — Max. fall of rain during 24 hours ... ... 3.47 

Total amount of rain during the month ... ... ... 11.17 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... 9.19 # 

Prevailing direction of the Wind S. & 8. S. W, 

# The amount of rain on the 26th could not be determined by the Ane- 
mometer as the string connected with the gauge got loose after one discharge.. 


Abstract of the Results of the Hourly Meteorological Observations talcen at the Surveyor General* s Office, Calcutta , in the month of July. 1868. 

^ . Monthly [Results. 

lables sliewmg tlie number of days on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, when any particular wind was blowing, it rained. 
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PREFATORY REMARKS, 


The present Catalogue originated in this wise — 

Having, at the commencement of the rains, to return to Cal- 
cutta on duty from Rangoon, where I had been paying some 
attention to the Reptiles of the country, I determined to seize the 
opportunity offered to me, of examining the types of those 
species described by Rlyth from Birina and Tenasserim, and 
any other specimens in the Museum of the Asiatic Society of 
Bengal, which might enlarge my knowledge of the Reptiles of 
the Province, 

Finding that Dr. Anderson, Curator of the Indian Museum, 
was engaged in a searching enquiry into the state of the 
collections, I offered to compile a Catalogue of the Reptiles 
in the Museum, and thereby, to some extent, lighten his labours. 
My offer being cordially acceded to by Dr. Anderson and the 
Council, the present work is the result, and I trust that it will 
not only clear up some erroneous identifications, but be the 
means of directing attention to the comparatively poor collection 
which the Museum possesses of Indian reptiles, when it should 
have a much finer one. 

The list of desiderata is so very extensive, that I trust many 
large accessions may be looked for, when members of the Society 
and others, scattered throughout the length and breadth of this 
glorious land, only know what is required of them. With this view 
I urged that this Catalogue should be published as an extra num- 
ber of the Journal, that by its circulation to members, the wants 
of the Museum might become more generally known. 

In the preparation of this Catalogue, I have had the inesti- 
mable advantage of following £ Dr.. (Panthers Reptiles of British 
India/ which I may be said to have taken as the basis of my 
own, though 1 have not slavishly followed it, when I thought an 



alteration in arrangement or nomenclature- desirable ; as, for in- 
stance, in the case of the genus Eumeces, to which Gunther refers 
no less than sixteen species, but respecting which assemblage I 
have preferred adhering to the arrangement in Gray's Catalogue 
of lizards in the British museum, as at once an easier and more 
natural classification. 

Then again, I have removed the important family of Homa- 
lopskte from their place next the Colubridae, to their more 
natural location alongside of the Hydrophiclge. The Homalop- 
sidse may be thought to have relations with the Aquatic Coin- 
bridae, but these can only be said to be aquatic in the sense of 
more particularly affecting the vicinity of water than other snakes, 
whether for food or delectation ; but a fondness for water is not 
peculiar or restricted to them, as numberless other snakes, the 
true Colubri, the Cobras and Bmigari, &c. equally delight in 
water and its vicinity. 

Between the Hydrophidse and Homalopsidaa on the other 
hand, the connexion is much stronger and, so to speak, more 
organic. The Homalopsidse are true water snakes, rarely seen on 
land ; and being viviparous, are, like the Hydrophidfe, not com- 
pelled to resort to the land for the deposition of eggs. Some of 
the species too, if not most of them, affect tidal waters, and are 
equally at home in salt and fresh water. The coloration too of 
some, such as Hipistes, is essentially that of the Hydrophidm ; and 
Hipistes, being moreover a marine as well as a river species, 
seems to form a natural link between the two families. 

The curious genus Xenopeltis I have placed next to Python, 
for no better reason, perhaps, than that it is as much in place 
there as any where. The brilliant metallic lustre which both dis- 
play during life, far surpasses what I have remarked in any 
other snakes. 

Several new genera will be found described in the fol- 
lowing pages, and some new species. Two species I have re- 
moved from Ablabes which Gunther includes, but my reasons 
are I think, sound. If such and such a character is of importance, 
and constantly used as a generic character, as the presence or 



Preface . 
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absence of keels, the number of rows of scales, the suppres- 
sion of some of the normal plates of the head, &c. &c., how 
can we consistently ignore these characters in the case of 
some genus which we want to make the receptacle for forlorn 
unappropriated species ? Some of the genera of Oolubridae 
are established on very shadowy characters, Herpetoreas for in- 
stance ; yet in Ablabes, Gunther includes species, affording ex- 
cellent characters for separation, and which in fact demand sepa- 
ration. Species are included in it with two, three or four 
frontals, smooth scales or keeled scales, and from 13 to 17 rows 
of scales. I by no means think, that it would not be a gain, where 
practicable, to enlarge the generic definition, so as judiciously 
to include closely allied forms merely excluded by some trivial 
character ; such a process is, I think, wanted, but it requires 
caution to carry it out : but, taking the genera of serpents as 
they stand, and bearing in view the admitted weight of certain 
characters, why, I ask, and on what grounds, are we entitled to 
relax our principles of classification, and make a particular 
genus a receptacle wherein to impound aberrant species, like 
Ablabes, as it stands in Gunther's catalogue, or the still more mis- 
cellaneous throng constituting Eumeces P 

This is, however, a mere difference of opinion, and I fully 
acknowledge, whilst adopting a slight modification of his ar- 
rangement, the temerity of dissenting from the verdict of so pro- 
found a savant as Dr. Gunther, on a matter of classification. 

I have also separated the terrestrial herbivorous lizards as a dis- 
tinct Family, (Uromasticidae,) from the Agamkke. Their habits, 
food, and aspect warrant this arrangement, and I cannot help 
thinking that Dr. Gunther has been misled as regards the 
arboreal habits of Leiolepis, which is, I believe, eminently and 
solely a terrestrial and burrowing lizard. Cantor appears to be 
the authority on which their reputed arboreal habits rest, but his 
■words do not seem to convey necessarily that he was an eye-wit- 
ness of their powers of flight, beyond evolutions performed under 
unnatural conditions and under confinement in a cage. Doubtless 
the meehansim of the expansile ribs suggested the idea of their 



using them as Draco is known to do : at the same time, lie ap-' 
pears to have been ignorant of their burrowing habits, and to 
have only noted them in captivity. His words are, “ Twelve were 
at one time obtained from a spice plantation in province Wel- 
lesley f and again, “ the Malay who brought the lizards asserted 
they were frugivorous, and might be fed with soft fruit and boiled 
rice, which was perfectly true.”' These are not the words of an 
observer of the animal in a state of nature, and no allusion is 
made to their gregarious cuniculine mode of life. 

It would be very interesting to determine, if, as I suspect may 
be the case, Moloch horridus from Australia belongs to the same 
family and exhibits the same traits; but I did not like to injure the 
Society’s specimen by opening it, when a query will probably 
elicit fuller information from those able to obtain it from fresh 
specimens. 

The family Geoemydidfe, I have established for those Emydinm 
whose males have a concave sternum ; a sexual adaptation to 
their terrestrial habits. 

The following have been the most important contributors 
to the reptile collection, though its neglected state is an 
ungrateful return for the liberality of the donors. Contra spent 
meliora speramus ! Dr. Kelaart. Ceylon ; Major Berdmore, 
Pegu ; Major W. S. Sherwill, Darjeeling ; Rev. F. Fitzgerald, 
North Carolina ; Dr. Jerdon, South India ; W. Theobald, Esq., 
Jnr., Punjab and Pegu ; E. Robinson, Esq., Assam ; Lieut.-Cols* 
Phayre and Tytler, and others noted in the proper place. 

I must not omit to record my obligation to H. H. Locke, Esq,, 
for the great care he has bestowed on the Plates, which, it must 
be allowed, reflect considerable credit on his pupils to whom their 
execution was entrusted. 


Calcutta , Sept 1865. 


W. THEOBALD, Junior. 
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CLASS REPT1LIA. 


SECTION A.— C4TAPHRACTA, SHIELDED 
REPTILES. 

ORDER CHELONIA, 


FAMILY TESTUDINTDJE. 

TESTUDO, Oppel. 

1, T. Indica, Gmel. 

a. stuffed female. Galapagos Islands. 

% T. R adi at a , Shaw. Madagascar. 

a. stuffed male. 

b. stuffed female. (Some, plates gone.) 

c. stuffed female. (Non adult.) 

8. • T. STBLLATA, ScllW. 

T. elegcins , Schoepff* 

T. megalopus , Blyth. 

a. large stuffed female. 

b. shell of smaller female. Vizagapatam, Capt. Rolo. 

c. similar stuffed. Ditto. Ditto. 

d. small female stuffed. 

Nuchal plate invariably absent. 

4. T. GEOMETRICA, L. 

a. stuffed female. (Some South Africa, Major Sherwill. 
plates gone.) 

b. ditto ditto Ditto. Ditto. 

c. shell of very young male. Ditto. Ditto. 

Very like the Indian T. stellata. 

Specimens a and b have no nuchal plate. € has it large and 
distinct. 
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5. T. platynotus, Blyth. J. A. S., 

XXXII. p. 83. 

a. b. c. upper shells of adults, Burma E. Blyth, Escp 
purchased in the Rangoon above the 
Bazar, where they are used frontier, 
to bale oil. 

0. T. elongata, Blyth. J. A. S-, 

XXII. p. 639. 

a . stuffed male. Arakan. Major Phayre. 

h. stuffed female. Tenasserim. 

c. half grown female, shell only. 

d. half grown male, ditto. Tenasserim. 

(a few plates gone.) 

e. upper shell only. 

/. g. very young in spirit. 
h. very young, (shell dried.) 

This is the common species of land tortoise in British Burma, 

Blyth very causticly remarks J. A. S. XXXII, page 84. “ Of course 
this is the species referred to as T. elongata, Gray (!) from Camboja, in 
Proc. Zool. Soc. 1861, page 139. As well, however, may Dr. J. E. Gray, 
refer to Homo sapiens , Gray, or Eqims Caballus, Gray! I claim the 
honour, such as it is, of having named the three fine Indo-Chinese species 
of Testudo, as yet discovered. Palmom qui meruit ferat Dr. Gray, is, 
however, a well known offender in this respect; more’s the pity.” 

HOMOPUS, Dumeril et Bibiion. 

7. H. Horsfieldii, Gray. 

H. Burnesiij Blyth . 

a. stuffed female. Afghanistan. Sir A. Bumes. 

b. young, in spirits (in poor condition.) Ditto. 

CHERSINA, Gray. 

8. 0. ANGULATA, Dum et Bib. 

a. Z>. adult males, South Africa, 

shells only. 

c. half grown, ditto ditto. 

d. e . young females, ditto. 


FAMILY GEOEMYDIDiE. 

MANOURIA, Gray. 

M. Emys, Gray. . 

a. adult, (much injured). Monlmein. Major Phayre. 

Formerly there was a stuffed specimen ; but now only a few fragments 
remain of this rare species. 


Major Sherwill. 

Ditto. 

Ditto. 
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GEOEMYDA, Gray. 

9 . G. grandis, Gray. 

Cy demy s platynota , Gray apud Blyth. 

a . upper shell of adult. Tenasserim. 

10. G. TRICARINATA, Blyth. 

Emys tricarinata , Blyth. 
a . stuffed male. Chaibassa. 

CUORA, Gray. 

11. 0. Amboinensis, Baud. 

a. stuffed male. Malacca. 

b . ditto female. Ditto. 

c. ditto ditto half grown. Tenasserim. 

CYCLEMYS, Bell. 

12. C. ORBICULATA, Bell. 

Emys dentata , Gray. 

C , Oldhamij Gunther . 

adult shell, (female ?) Arakan hills, 

&. ditto ditto. Tenasserim. 

c. stuffed young. Sitang river. 

d. dry, young, stuffed. Sitang river. 

The specimen figured by Gunther as G. Oldhami was obtained alive by 
myself near Mergui, and is merely the adult of G. orbimlata , Bell. The or- 
bicular form of the shell, as well as the strongly toothed margins, charac- 
terise young and half grown shells, disappearing as the animal becomes 
full grown. Both Bell and Gunther describe the sternum without any 
cross joint, such as occurs in Cuora, but occasionally the bony trans- 
verse suture remains permanently unanchylosed, causing a false joint 
simulating the true cartilaginous joint of Cuora. In a specimen in my 
possession the motion is pretty free, though the suture is covered by 
the ends of the abdominal plates. In very young shells this transverse 
joint is imperceptible ; in half grown individuals it is well distinguish- 
able, and in adults it is not unfrequently conspicuously marked external- 
ly by a sort of carious fossa across the abdominal plates, resulting, no 
doubt, from the mobility of the bony suture beneath. 

FAMILY EMYDID2B. 

EMYS, Brongniart. 

13. E. nuchalis, Blyth. 

a. stuffed adult. Java. Batavian Society, 

b. c. smaller, stuffed, Ditto ditto. 


W. Theobald, 
Juni\, Esq. 


Major Tickell. 


Rev, J.Lindstedt. 

Ditto. 

Dr. Heifer. 


W. T. Blanford, 
Esq. 

W. Theobald, 
Jum\, Esq. 
Major Phayre. 
Major Berdmore. 
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14. E. Hamiltonii, Gray. 

a . stuffed adult. Calcutta. E. Blyth, Esq. 

b. c. younger ditto. Ditto. Ditto. 

d. upper shell only. Ditto. Ditto. 

15. E. trijuga, Schweigg. 

E. Seha , Gray . 

a. adult shell only. Arakan hills. W. T. Blanford, 

Esq. 

b. ditto stuffed. Madras. Capt. Mitchell, 

Madras Musuem. 

This individual has no 
nuchal plate. 

c. d. shells of young. Ceylon. Dr. Kelaart. 

I quite agree with Dr. Gunther in referring E. Seba, Gray, to this 
species, which attains a greater size than is supposed. Mr. Blanford’s 
specimen is evidently a very aged individual with the keels nearly 
obliterated, but with the anterior margins strongly revolute. Colour 
uniform blackish throughout, and pale yellowish brown where abraded. 

16. E. nigra, Blyth. J. A. S., 

XXIV., p. 713. 

E. crassicollis , Bell apud Blyth. 

a. shell of adult. Tenasserim rive^ W. Theobald, 

Jum\, Esq. 

b. ditto young. Ditto. Ditto. 

Tills species was, I think, correctly separated as a distinct species 
in the first instance, by Blyth, though subsequently referred by him 
to E. crassicollis. The vertebral plates are very differently shaped 
from those of crassicollis , being mushroom- shaped, and so attenuated 
behind as almost to admit the approximation of the costals. This 
peculiarity of form is less seen in the young than in the adult, and from 
not being particularly dwelt on by so minute a describer. as Dr. Gunther, 
I am the more inclined to regard E. nigra as distinct from E. crassicollis . 
It may, however, be the nearly allied species alluded to as inhabiting 
Camboja. In the adult shell, the last vertebral is hardly broader than 
ihecaudals. (Vide Plate.) » 

17 E guttata, Schweigg. North Carolina. Bev. F. Fitzgerald. 

TETBAONYX, Lesson, 

18. T. Lessonit, Dum. et Bib. 

a. stuffed adult, 23 inches. Calcutta. E. Blyth, Esq. 

b. shell ditto. Salween B. W. Theobald, 

Junr., Esq. 

c. d. half grown, stuffed. Calcutta. E. Blyth, Esq. 

e.f g. young ditto. Ditto. Ditto. 

k. i. very young ditto. Ditto. Ditto. 
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This species is very common at Calcutta, and also about Rangoon, 
It is herbivorous in a great measure, and is much used in Calcutta in 
the manufacture of soup, which purpose no doubt it answers admira- 
bly ; and I hope the admirers of Calcutta turtle soup will lose none of 
their relish for the article, by knowing how largely river turtle are 
substituted for the true Ckelonia virgata s which, however, is occasionally 
brought to Calcutta from the Straits. 

RAT AGUE, Gray. 

19. B. lineattts, Gray. 

a. stuffed adult, 24 inches. 

No locality or donor is given for the sole specimen in the museum, 
but Gunther records the species from Moulmein, Nepal, and Saharun- 
pur, whence it had been procured by Dr. Falconer.^ 

20. R. Thurgii, Gray. 

Emys Thurgii , Cray , 

a. stuffed adult, 21 inches, Calcutta. E. Blyth, Esq. 

h. c. smaller, stuffed. Ditto. 

d. e. half grown, ditto. Ditto. 

/. g. h, i. j, young ditto. Ditto. 

A very common species at Calcutta, though adults are not easily 
got. It appears to me more nearly affined to Batagur than to Emys. 

21. B. dhongoka, Gray. 

E. Duvaucellii , Dum. et Bib . 

a, stuffed young. Narbudda R. 

I, ditto smaller. Sagur, Central Lieutenant Ro- 

India. berts. 

This species grows to a large size, but there are no adult specimens 
in the museum. It is common at Monghyr. 

22. B. Berdmoreii, Blyth, J. A. S., XXXII., p. 84. 

E. ocellata , D. et B. apud Gunther, 

E. ocellata , D, et B, apud Blyth , J. A. S., XXII., p. 645. 

a, b, stuffed adults. Pegu. Major Berdmore. 

e, d . e. /, young, stuffed. Ditto. Ditto. 

This, species is very abundant in Pegu and Tenasserim. Its habits 
are strictly aquatic, not terrestrial as Gunther surmises, but it is often 
left dry by the drying up in the hot weather of the ’inundated plains, in 
which situations incredible numbers are captured by the Burmese, 
who fire the grass for the purpose. It is never found in the dry forests. 
Dr. Gunther remarks that Dumeril and Bibron’s figure, Plate 15, Fig. 
1 , is “ not good^ but it refers to an entirely different species , which may 
account for its but in differently representing the present I 

# No maps which Dr. Gunther had consulted giving him any light on the 
subject, he amusingly enquires touching Saharunpur, “ Is it another name for 
Serampur on the Hooghly ?” 
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23. B. ocellata, Dum. et Bib. 
not B. ocellata apud Gunther . 

B. Berdmoreii , Blyth apud Gunther . 

a. stuffed adult. Calcutta 

5. c. smaller, stuffed. Ditto. 

This species occurs in Calcutta, but not in Pegu, where B, Berdmoreii , 
Blyth, replaces it. It is a much smaller and more elongate species than 
B. Berdmoreii , Blyth, which is very convex. 

24. * B. triyittata, Dum. et Bib. 

A specimen of this remarkably handsome species presented by my- 
self from Moulxnein, is no longer in the museum. It abounds in Pegu, 
and is remarkable for the disparity of coloration and size in the sexes. 

“ Male 18.50 x 13.10. 

Shell, pale olive green, with three conspicuous black streaks down 
the back, as though of black paint. Beneath, pale orange yellow. 
Soft parts of body and limbs pale yellow, dusky above, fleck and 
head smooth, during life of a bright carnation red, instantly fading on 
death to a waxy white. An intensely black lozenge-shaped plate be- 
hind the nostrils, on the forehead. 

Female, 23.50 x 12.50. 

Colour of the shell is dark brown above and below. Head, neck and 
limbs are uniform pale greenish olive, with the black lozenge behind the 
nostrils on the forehead, as in the male. Abundant in the Delta of 
Pegu. Oviposits about Zalon in December and January. Eggs 25 in 
number 2.6 long.” Weight 965 grains. (MSS. Cat. Beptiles Pegu.) 

PANGSHUBA, Gray. 

(Fourth Vertebral decanter-shaped.) 

25. P. tectum, Bell. 

E. tecta , Gray . * 

a. -stuffed adult, 7 inches. Calcutta, E. Blyth, Esq, 

5, c. d, young, stuffed. Ditto. Ditto. 

e t — m. young in spirits. Ditto. Ditto. 

It is not a little singular that Dr. Gunther, in his last admirable work 
on the Beptiles of India, should have so superciliously, one might 
almost say perversely, ignored the labours of his predecessors. An. 
excellent figure is given by Bell, and the species is also figured by 
Hardwicke. I do not agree with Prof. Bell that Hardwicke’s figure 
is too brightly coloured, as the animal is often of a bright red below 
mottled with black, and with a bright red vertebral stripe. The more 
modest coloration, however, of Bell’s figure should have prevented 
Dr. Gunther from describing the colour as yellow, in opposition to 

# Species with an asterisk are wanting in the Museum. 


E. Blyth, Esq. 
Ditto. 
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those who had observed from life. A more trivial error is that of 
adopting Gray’s name tecta for Bell’s tectum. Dr. Gray’s mistake in 
this matter of names would almost seem to be his method , to judge 
from this and other instances (vide ante under Testudo elongata, B.) 

26. P. tentori, Gray. 

a. stuffed adult. Indus R. 

b. adult shell only, 8.25 Ditto, 
inches. 

(sternum injured.) 

From these specimens, it seems the vertebrals are rectangular in the 
adult, the first being, however, broadly pentangular with an obtuse 
angle in front. The young specimen, recorded as having been procured 
by Mr. Blyth from the vicinity of Calcutta, is no longer in the 
museum. Respecting the occurrence of this species near Calcutta, 
Dr. Gunther remarks, “ This we doubt , as the species may easily be con- 
founded with young specimens of the Batagur and of the species allied 
to it” Dr. Gunther is probably right as to the non- occurrence at 
Calcutta of this species, but he may probably be mistaken, when 
saying it can be confounded with the Batagur. 

It remains to determine what was the species alluded to by Mr. 
Blyth. As the specimen is lost (in common with so many others !), 
it is not easy to say with certainty what the species was, the only thing 
quite certain being that it was not the Batagur, as suggested by Gun- 
ther. I am inclined to think it may have been a young P. flaviv enter, 
Gunther, which I believe occurs near Calcutta, though no example is 
in the museum. 

* P. flaviventer, Gunther. Lower Bengal. 

* P. Smith, Gunther. ...... 

PLATYSTERNUM, Gray. 

27. P. megacePhalum, Gray. 

a. stuffed young Martaban. Major Berdmore. 

(bad state.) 

CHELYDRA, Schweiggee. 

28. C. Serpentina, L. 

a. shell only. North Carolina. Rev. J. Fitzgerald. 


KINO S TERNUM Spix, 

29. K. oporatum, Daud. 

a, b. c. young, in spirits North Carolina, Rev. J. Fitzgerald, 
(bad state.) 


Sir A. Burnes. 
Ditto. 



Catalogue of Reptiles* 


15 


t 


1 



FAMILY TRIONYCIDAB). 

EM YD A, Guay. 

80. E. granosa, Schoepff. 

a. b. stuffed adults. Calcutta. E. Blyth, Esq. 

c. young stuffed. Ditto. Ditto. 

d. young in spirits. Ditto. Ditto. 

81. E. Ceylonensis, Gray. 

a. head in spirits. Ceylon. Dr. Kelaart. 

TRIONYX, Geoffroy. 

82 . T. Gangetxctjs, Cuv. 

a . shell of* adult. Bhagulpur. W. Theobald. 

Junior, Esq. 

Finely granular, length 17 inches. 

b. stuffed adult. Calcutta. E. Blyth, Esq. 

c. ditto, semi adult. 

d. e. young stuffed. 

/. g. very young ditto. 
h. five young, in spirit. 

82 a, T. Guntherii, Gray. * Arakan. 

CHITRA, Gray. 

83. C. Indica, Gray. 

young stuffed. Hooglily. 

bony shield 7 inches. 

FAMILY CHELONIDiE. 

SPHARGIS, Mbabe ac. 

34. S. C03JIACEA, L. 

a. stuffed female, 75 inches. Tenasserim coast. Lt. Col. Ticket!, 
For account of capture vide J. A. S., XXXI,, page 867. . 

CARETTA, Merrem. 

35. C. imrricata, Schweigg. Bay of Bengal. 

Affords the tortoise shell of commerce. 

a. b. c. d. stuffed. 

e. young ditto. 

CAOUANA, Gray. 

(Costal plates ten.) 

36. C. olivacea, Eschs. Bay of Bengal. 

“ The logger head ' 7 
a. stuffed, 26.5 inches. 

This specimen has three additional costal's, or thirteen in all. 
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b. shell of adult. Has one additional costal. 

c. young stuffed, strongly keeled. 

This is the common turtle along the east coast of the Bay. Few 
Europeans have any idea but that it is the true edible turtle, and in 
their innocence glory in soup made from it. It is carnivorous, and its 
flesh so indifferent that even the Burmese do not greatly care for it. 
The flesh of Sphargis, according to Tickell, is equally coarse. 

CHELONIA, Fleming, 

(Costal plates eight.) 

87. C. yirgata, Schweigg. Bay of Bengal. 

a. stuffed, 50.5 inches. 

b. semi-adult ditto. 

c. young ditto. 

d. upper shell only. 

# This is the true edible turtle. It is herbivorous, and may be dis- 
tinguished from the logger-head by having only thirteen plates on the 
back, whilst the logger-head has fifteen, or one pair more of costals. 
Calcutta specimens are mostly brought from the straits. 


ORDER, EMYDOSATJRI. 

FAMILY CROCODILED 

CROCODILUS, Cuvier. 

(a, Nuchal shields , small.) 

1. C. porosus, Schneid. 

C. biporcatus , Cuv. 

a . stuffed adult. Head, 16.5. Body, 48.8 

.Tail, 68.0 = 123.8 inches. Forehead, 4.4 broad. 
Cervical scutes, 5.7 across. Two small nuchal shields. 

b. smaller stuffed. 

I . b. smaller ditto. Four small nuchal shields. 

Head, 7.5. Body, 16.6. Tail, 25.2. = 49.8. 

c. young stuffed. Malacca. Mr. Foster, 

d. young in spirit. Penang. 

e. ditto ditto. 

/. skull of adult, 28 inches. 
g. ditto young, 14 inches, (injured.) 

Dorsal scutes in eight rows. 
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This species which, abounds in Burmah, appears to be less common 
in Bengal than C. pains tris. 

(5, Nuchal shields , large *) 

2. O* trigonops, Gray. 

C, palustrisy Less . apud Gunther . 

C. bombifrons, Gray apiid Blytli ..... 

a. half grown animal, stuffed. 

Head, 10.0. Body, 28.4. Tail 38.4 = 76.8. 

Central nuchal shields smaller than the others, and a little 
advanced. 

Forehead, 3 inches. Cervical scutes 5 inches across. 

Dorsal scutes in six rows. 

b. skull of half grown Western India. 

animal, 12.5 inches. 

c. skull smaller, 9 . 5 inches. ..... 

3. A. C. vulgaris, Cuv. 

stuffed. Nile. D. C. Money, Esq. 

Head, 17.40. Body, 45.00. Tail, 55.60 = 118.00 
Inches. 

Forehead, 3.50. Across cervical scutes, 7.25. • 

Outer cervical scutes smaller than the others, and placed a little 
forward. This species differs from the closely allied C. palustris in the 
narrower shape of the head, and in having eight rows of dorsal scutes 
towards the lumbar region; at least this specimen* has. I infer that 
this is the specimen shot and presented by D. C. Money, Esq. (J. A. S,, 
XVI., p. 385,) but except the small specimens in the cases, and an 
erroneous label on the skull of C. trigonops (labelled C. bombifrons by 
Mr. Blyth), not a stuffed skin or skull in the museum has so much as 
a trace of any note of its history, locality or donor, which information 
former Curators must have supposed visitors and students capable of 
supplying from the depths of their own moral .con seiousness ! In fact, 
disorder, dilapidation and neglect have for years struggled for mastery 
over the Society’s collections, with what result may be well imagined. 

3. C. PALUSTRIS, Less. 

C. i 'bombifrons , Gray. 

Not G. bombifrons , Gray apud Blyth, see ante No. 2. 

C. bombifrons , Gray apud Huxley , Proe. Lin , Soc., 1859. 

C, bombifrons , Gray apud Gunther , 

C. trigonops , Gray apud Gunther , vide No. 2. 

a. stuffed adult. 

Dorsal scutes, in six rows strongly keeled. Head, 16.50, 
Body, 45.50. Tail, 61.20 = 123.20. Forehead, 4.4, 
cervical scutes, 8 inches across. 
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c. young stuffed. 

e. ditto ditto. Java. 

f. g. ditto, in spirit. 
h. skeleton of adult female. 

Head, 26; Body, 72 ; Mutlah. 

Tail 96 = 195 inches 
j. skull of very young 

animal. Ceylon. 

4 inches, premaxillary 
suture very direct, may 
belong to trigonops (?). 

l. very large skull, 29 inches. ...... 

m. n „ o. oo. skulls of adults. ...... 

on. no. skulls of half grown ...... 

animals, (imperfect.) 

The synonymy of our Indian crocodiles is very confused, but the 
specimens in the Museum of the Asiatic Soceity clearly illustrate the 
three species found in the country. 

Firstly, of Crocodihis porosus, there are 4 stuffed specimens, 2 in 
spirit and two skulls. From this poverty of specimens, I should argue 
that this species is not common in Lower Bengal. It, however, 
abounds in Pegu and is “ the crocodile” of that Province. It is a well 
marked species, which cannot be well confounded with either of the 
others. 

Second^, of Crocodihis trigonops , the Society possesses one stuffed 
specimen (as I believe it to be) and two skulls, one skull from Western 
India, the other spolia without record. Of this species I also possess 
a skull of an animal shot by myself in the Nerbudda, of which most 
unfortunately I have no notes. 

From Mr. Grab’s description of its triagonal shape, I refer these 
skulls to his trigonops, as they are very nearly two-thirds as broad 
across the condyles, (measured straight) as long : my specimen measur- 
ing from back of head to insertion of 1st tooth 19.10, across condyles 
12.25. Besides its trigonal shape, a distinctive mark of this species is 
the premaxillary suture which runs straight across the palate from 
notch to notch. The region of the external nares is very tumid, with 
a deeply sunken interspace behind it, giving a very pugnose physio- 
gnomy to the animal, very much more so than in C. palustris. In front 
of the orbits, a semicircular fossa marks the suture of the facial bones, 
contrasting by its smoothness with the pitted surface of the face. The 
style of pitting differs moreover from skull of C. palmtHs in being 
more regular, the pits more circular than elongata , and not given to 
anastomosing so much as in C . palustris . It is an extremely well 
marked species, but is not alluded to by Prof. Huxley in bis insfruc- 
tive paper on these saurians in Proc. Lin. Soc., February, 1859, from 
the fact, as I presume, of the British Museum containing only two 
young stuffed specimens, which would not afford proper data for 
remark. It would seem to be a small species : my specimen, which 
seemed nearly adult, was not more than eight feet, if I recollect 
rightly. It was shot too under peculiar circumstances. Dropping 
clown the Nerbudda in a canoe, I saw what I took for a stone lying in 
a hole in the steep bank of the river. The hole not being more than 2 


Batavian Society. 

A. Stunner and 
H. B. Farr, Esq. 

Dr. Kelaart. 
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feet across, I never believed it contained a crocodile, as my boatmen 
assured me was the case. However I fired and a lashing ol water was 
heard in the hole. What 1 aimed at was still visible, so I fired again, 
seemingly without effect, but on going up, I hauled out a dead crocodile 
with two balls through the brain. This was G. trigonops, and 1 am 
not aware that animals of the larger species excavate holes for them- 
selves, as this one does. It may very likely be the £e small crocodile 
said to inhabit streams on the table land of Rhotas Ghur. 

Thirdly, of Grocodilus palustris, Lesson, the Museum possesses a splen- 
did suite of specimens ; 3 stuffed specimens, 4 in spirit, a fine skeleton 
and 8 skulls. It is emphatically “ the crocodile” of Lower Bengal. I have 
procured one specimen at Thaiet-mio, but it is rare in Lower Pegu. I 
see no reason for doubting the conclusion of Prof. Huxley that G, 
bomhifrons , Gray, is a synonym of this species, one of the types having 
been received from the Asiatic Society’s Museum, which is rich in 0. 
palustris, an.d the trivial name bombifrons is very applicable, especially 
to the adult animal. Some few heads are rather narrower than others, 
probably females, but cannot well be confounded with G. porosus , even 
were no other parts than the skulls preserved. If I am correct in 
referring the above specimens to C. trigonops, it is utterly past my 
comprehension how Gunther has referred G. trigonops as a synonym 
of G. p.alustris P G. porosus is nearer 0, palustris than G. trigonops to 
either. I am not quite clear, however, if the stuffed specimen 2 a belongs 
to the species. The prsemaxillary suture appears to be straight, but 
still I am not certain of my reference. 

I subjoin some measurement of a series of skulls. * 

A, C. porosus (1/of Catalogue,) of same breadth nearly across the 
condyles as B. 

B. C. trigonops from Nerbudda, B. Central India. 

0. C. palustris of the same breadth, across condyles as B. 

D. 0. palustris, Ira wadi. Thaiet-mio, 12 feet, (in my possession j. 

E. Ditto ditto, (3/i.) Bengal, 18 „ 

F. Ditto, largest skull, (3 1.) Bengal. 


■ 0. palustris. 

C. porosus. C. trigonops./*--— — 
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FAMILY GIIARIALIDiE. 

GHARIALIS, Geoffroy. 

4. G. Gangetica, Geoffr. 

a. adult stuffed. ... .. ...... 

1. c. young ditto. ...... 

d. skin of adult in a bad state 

e. /. very young, in spirit. 

g, h. young stuffed. 

L skull of adult, 29.75 indies. ..... 

j. skull of adult, 29.50 ditto. 

h, l. skulls of young animals, in 

bad state. ; 

I concur with Col. Cautley’s remarks in As. Res. XIX, page 32, on 
tbe folly of perpetuating a misnomer. “ The present mode of writing 
this word “ Gavial” appears to have originated in a mis-reading of the 
manuscript of some naturalist, the r and v being very similar in form. 
As “ Ghari&l” is the correct native name, there seems no reason for 
perpetuating the misnomer.” 

SECT. B. SQTJAMATA. SCALED REPTILES. 
ORDER SAURIA. 

FAMILY VARANIDiE. 

PSAMMOSAUKUS, Fitzinger. 

5. P. sciNCUS, Blerr. 

a. adult stuffed, Nubia. Dr. RuppeL 

body 14 tail 18 = 32 in. 

1. young, in spirit. Salt Range. W. Theobald, Junr. 

YARANUS, Merrem. 

6. Y. FLAVESCENS, Gray. 

a. 1). adults stuffed. Lower Bengal. 

Body 16.00, tail 19 = 35. 

c. half grown ditto. 

d. ditto ditto. 

e. ditto yellow spotted, 

f. ditto, in spirit. 


A. C. Carlyle, Esq. 
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7. Y. BRACiENA, L. 


a. adult stuffed. Lower Bengal. 

Body 10, tail IB = 23 in. ... .. 

b. ditto. Mirzapur. Major Wrought on. 

c. d . young stuffed. Allahabad and Agra. Br. Stewart. 

/. adult in spirit. Major W rough ton. 


g. half grown ditto. 
li. many half grown and 
young. 

8. Y. nebulosus, Dum. et Bib. 

a. adult stuffed. 

Body 28, tail 31 = 54 in. 

b . c, two-thirds grown. 
d, adult, in spirit. 


HYDROSAURUS, Wagler* 

9. B. salvatob, Laur. 

H. giganteus , Gray ? 

a . adult stuffed. 

Body 82.5, tail 48.5 = 81 inches. 

Yery large specimen from probably Lower Bengal. 

T). adult. Andamans. Lieut. -Col. Tytler. 

Body 24, tail 35 = 59 inches. 

Forwarded as a new species. ...... ...... 

c . d. half grown stuffed. 

e. young stuffed. Malacca. Rev. W. E. Linstedt. 

/, young in spirit. Rungpur. ...... 

g. half grown in spirit. ...... 

h, adult, ditto. ...... ...... 

10 H. varitts, Shaw. 

a. adult stuffed. * Australia. Melbourne Institute. 

Body 23, tail 35 = 58 in. 


11, H. OCELLARIUS, Blytll. 

a. stuffed specimen. Australia. Dr. J. McClelland. 

Body 14.5, tail 19.5=: 34 inches. 

In bad state. 
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FAMILY LACEETDL®. 

TAOHYDEOMUS, Daudin. 

12. T. sexlineatijs, Daud. 

a, b. two specimens in 

spirit. Pegu. A, Grote, Esq. 

Martaban. Major Berdmore. 

The specimen, formerly presented by myself from Mergui, is no 
longer in tbe Museum, (J. A. S. XXIY., 715.) 

TEOPIDOSAUEA, Bon. 

13. T. Jerdoni, Blytb. 

OpMops Jerdoni , Blyth , (J. A. S., XXII., p. 653.) 
a . type specimen in spirit. Mbow. Dr. Jerdon. 

Mr. Blyth* s description is so meagre and inaccurate that I here give 
my own. It will be seen that this interesting lizard is not an Ophiops, 
but belongs rather to Tropidosaura of which one species is known from 
Java. Xostrils in the ridge of the face, lateral or subsuperior, perfora- 
ted in a moderate nasal, followed by two small postnasals, one above 
the other, both together hardly equalling the nasal. Loreals two, the 
second very large, and separated by some small scales from the eye. 
Seven upper labials, four first large ; fifth largest, under the orbit, 
sixth and seventh small. Lower labials seven, small band-like. Lower 
rostral large, and four pairs of very large chin shields. Scales of 
back lanceolate, acutely keeled; in twenty-four rows; (keeled in 22.) 
Scales of belly smooth, broadly hexagonal, in six rows. The supra 
abdominal row of scales smooth, larger than those above them. Toes 
5 — 5 long, slender, curved, unequal, serrated above and below. Sides 
roughened with keeled scales. Scales in front of limbs large, behind 
smaller, all sharply keeled. Tympanum, distinct, eyelids none. Eye- 
brows keeled. Superciliaries large, divided in two. Yertical and 
occipitals normal. Post occipitals squarely truncate behind. Hasals 
contiguous. Supernasal and frontals about equal to each other. All 
the head shields longitudinally plicated. Ear surrounded with granular 
* scales. Femoral pores twenty, interrupted on the pubes, 10 in each 
thigh in a gently curved line. Pores pierced in the posterior angle of 
the scales. One very large quadrangular praeanal. Tail surrounded 
by equal verticiliate keeled scales. 

The present colour of the specimen is brownish (bronze, Blyth) with 
four ill-defined rows of dark spots down the back. A well defined pale 
streak separating the outer rows. A pale median streak also indicated. 

FAMILY ZONUEIDJE. 

PSEUDOPUS, Merrem. 

14. P. gracilis, Gray. 

Qph iseps tessa talus, Blyth , 

J. A. S., XXII., p. 655. Kangoon. Purchased. 
a, b, Type specimens, in spirit. 
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FAMILY GYMNOPHTHALMIDiE. 

ABLEPHAliUS, Cocteau. 

15. A. Pannonicus, Lieht. 

a, in spirit. Eastern Europe. Hungarian 

Museum. 

FAMILY SCINCHm 

a . scales keeled. 

T It 0 PIT) OPH OPUS, Dume'eil et Bibeon. 

16. T. Bebdmoreii, Blyth. 

Aspris Berdmoreii , Blyth , 

J. A. S. 5 XXII., p. 650. 
a. &. c. specimens in spirit. Mergui. 

CYOLODUS, Waglee. 

17. C. GigaSj Bodd. 

a. b . c. stuffed adults. Yan Dieman’s 

land. 

<7. half grown ditto. Ditto. 

TEACH YD 0 S AURTJ S, Gray. 

18. T. eugosAj Gray. 

a. h. stuffed adults. Western Australia. Purchased, 
Labelled, Egenia . 

TILIQUA, Gray. 

19. T. ETJFESCENS, Shaw. 

Scincus mitliifasciatuSj Kuhl apud Gunther, 

T. trivittata : apud Gunther . . 

a, very large specimen Andamans, Lieut.- Colonel 

in spirit, 18 inches. Keels very faint. Tytler. 

Scincus Tytlerii, Tytler MSS, 

b, many specimens in spirit. ...... 

c, nearly adult ditto. India. Dr. Jerdon. 

The coloration of this very common lizard is somewhat variable. During 
life, the colour of the back is some shade of rich olive brown or bronze with 
the sides darker, and a pale stripe running from over the eye down each side 
of the back, which is more or less black dotted. Beneath greyish or yellow* 
ish. Sides seasonally deeply suffused with red. Unfortunately the specimens 
in the Museum, which should possess an unrivalled series of this species, are 
nearly all jumbled into one bottle with no record of either donors or localities, 
so that it is impossible to discriminate local varieties. 

The red spotted variety, which Gunther records as found on the east side of 
the Bay of Bengal is, I imagine, a merely seasonal garb. Cantor describes 


Maj or B erdmore. 

Purchased. 

Ditto, 
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this species as laying 6 to 12 eggs* This I believe to be a mistake, as I 
have taken perfectly formed embryos from it, and believe it to be, therefore, 
viviparous. Cantor, however, unites as a synonym of this species T. multi - 
earinata, Kuhl, which species is oviparous. It is a smaller species and 
evidently w the young with 5 to 7 keels” of Cantor’s description in J. A. S., 
XVI. p. 652. 

20. T. monticola, Gunth. 

a. three specimens in spirit 

The scales are four keeled, but, though Gunther only describes two keels, 
I think it must be this species. Ko label is attached, and the specimens ex- 
hibit no markings, being a uniform plumbous brown above, pale below. 

1\ monticola is from Sikkim, and probably replaces T. rufescens of the 
plains. 

21. T. trivittatAj Gray. 

T. rufescens , Shav) apud Gunther * 

a, mutilated specimen. Jalnat. Dr. Jerdon. 

A handsome species, with three broad white bands down the back ; scales 
five keeled. 

22. T. QXJINQUETA3NIATXJS, Licht. 

a. in bad state. Egypt. 0. J. Evans ; Esq. 

23. T. MULTICAIlINATAj Kllhl. 

Euprepes macvlarius , Blyth. 

T. rufescens , Shaw apud Gunther . 

a. four specimens. Rurigpore (?) . ...... 

These specimens have no label, but are, I think, the same as a species I 
have always considered as T. multicarinata , Kuhl, from. Birma. My Bir- 
mese specimens are a little larger than the Museum ones, and in a better 
state also. A female contained 3 eggs and measured, body 3.2, tail 4.2 = 7.4. 
Colour (olive) pale bronze above, black spotted, spots long and streaky. A 
broad black lateral baud, white margined above. Underneath white. Scales 
distinctly 7 carinate. Jerdon (J. A. S., XXII., 479) mentions a small speci- 
men in the museum, of T. multicarinata , Kuhl, but whether or no he refers 
to one of the above specimens I know not. Like so many other specimens 
it has probably evaporated long ago. T. multicarinata differs from T. rufes- 
cens most essentially in being oviparous, (vide T. rufescens). 

*T. oliyaceus, Gray, Malayan Peninsula. 

EUPREPIS, Wagler. 

*E. triline ata, Gray. Carnatic. 

MABOUIA, Pitzinger. 

24. M. quadrilineata, Blyth, J. A. S., XXII., 652. 
f ( Labelled , Plestiodon qu inqnelinea turn , L. 

North Carolina . Rev. F. Fitzgerald.) 

a. fine specimen. Hong Kong. J. 0. Bowring, Esq. 

f The labels of specimens are all in Mr. BJyth’s handwriting. 
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The two dorsal white lines pass through the second row of scales^ and are 
nearly half a scale broad, and very conspicuous. The lateral pale lines are 
almost obsolete. The scales are smooth, but five or more fine hair-like lines 
are visible on them, ending in dark punctate dots on the hinder margin. 
The sub-caudals are broad, one-rowed, and have twelve white fine lines. 
These lines are not probably visible in the living animal. 

25. M. Oiiinensis, Gray. 

Plestiodon guinqueUneatwn , L. apacl Blytli s MSS . label. 

a, two young specimens. China. J. C. Bowring, Esq. 

b. scales smooth. 

HINULIA, Gray. 

26. H. maculata, Blyth. 

Lissonota maculata : Blyth y J. A. S., XXII., 653. 

Lissonota Harriettoe , Tytler MSS. 

Lissonota Tytlerii , Tytler MSS. 

The type specimen of Mr. JBlyth’s description is no longer in the museum. 
Eheu fugaces ! 

a . many specimens. Martaban. Major Berdmore. 

b. two specimens. Andamans. Lieut.-Col. Tytler. 

Limbs rather small. Thumb short ; fourth finger very long. Nostrils 
lateral, in the centre of a somewhat oblique rhomboidal nasal shield. Su- 
pranasals none. Frontinasal large, broader than long, forming a suture in 
front with the rostral, which is truncated behind, but reaches well back on 
the surface of the head. Behind, it forms a suture with the vertical and 
the two frontiparietals. . Superciliaries four, sub-equal, very convex, tumid, 
nearly approximating on the crown. 

The Martaban specimens do not quite correspond with the type as to 
coloration. Above, rich pale bronze brown, irregularly dark spotted. Sides 
blackish, white dotted. The dark colour commencing as a narrow hand 
across the upper rostral, gradually widening on the sides and continued to 
the extremity of the tail. On the tail, however, though distinct, it is rather 
pale, and bounded above and below with a waved or scalloped margin, very 
characteristic. Beneath, uniform white or greenish white. It abounds 
throughout Pegu and is an extremely active species inhabiting the forests. 

# H. Taprobanensis, Kelaart. Ceylon. 

*H. Dussumieri, Gray. Malabar. 

PLESTIODON, Bume'ril et Bibron. 

27. P. SCUTATUS, n. s. 

Body elongate, stout, subcylindrical. Tail elongate, cylindrical. Limbs 
small, stout. Toes moderate, regular, scarcely subequal, with long nails. 
Head conical and rather shelving. Nostrils large, central, in a single nasai 
plate. Supernasals one pair, forming a suture. Prsefrontal separated from 
Tjjrtical by the broad suture of a largish pair of frontals. Vertical large, 5 
sided, truncated before, pointed behind- Loreals 3, third largest Super- 
ciliaries 7. Rostral large. Upper labials, regular S ; 6th under orbit : 6th, 7th, 
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8th largish. Lower eyelid scaled, with a transverse row of large plates. Ears 
largish, patulous, rhombic, with two projecting scales in front. Tympanum 
sunken. Lower rostral followed by two transverse gular scales, and 8 pairs 
of chin shields. Scales of body moderate, subequal, smooth. Back covered 
with a single row of transverse scales, from a little behind the shoulder to 
the loins. At base of tail two rows, soon followed by a single row of sub- 
caudal scales. Prseanal scales two, large. Two central rows of ventral 
scales, appreciably larger. Scales in 23 rows round the body. 

Colour pale brown (in spirits). A dark band from snout to loins, down 
the centre of the back and along either side. Lateral stripes white dotted; 
the central one narrower than the row of vertebral scales. Tail mottled, 
dark markings somewhat annularly disposed. 

Body 4.0, tail 5.76 == 9.75. 

Elbow to toe 0.50. Knee to toe 0.70. 

a . two adults in spirits-. 

No record of habitat or donor. 

28. P. laticepSj D. et B. 

a. adult in spirit. North Carolina. Eev.J. Fitzgerald. 


MOCOA, Gray. 

29. M. Formosa, Blytb, J. A. S., XXII., 651. 

M.pnMier , Blyth , museum label. 

a . one large specimen,type Mirzapore. Major Wrougli- 

of Bly til’s description. ton. 

b. c. smaller. Wuzeerabad. L.C. Stewart, Esq. 

Dr. Gunther is quite correct in surmising that this species has a trans- 
parent lower eyelid and no supranasal, and it is, therefore, correctly referred 
to Mocoa. 

80. M. Sikimensis, Bljd.li. 

Enmeces Indicias , Gray , aptid Gunther in part. 

a. five specimens. Sikim. Major Sherwill, 

W. Theobald, 
Junior, Esq. 

Dr. Gunther appears to have confounded two species under this name, as 
of many authentic Himalayan specimens none exceed four and a half inches, 
though Dr. Gunther gives the length as 8 to 10 inches, probably from his 
China specimens erroneously identified. The limbs of the species are much 
smaller than E. Indicus, Gray, apud Gunther. The fore limbs barely reach 
beyond the gape, the hind a little more than halfway to the axilla. Nothin o* 
but Br. Gunther’s perverse determination to depreciate or ignore the labours 
©f naturalists in India, could have led him into uniting such dissimilar 
species as this and E. Indicus. The .size of this species, and the transparent 
lower eyelid of Mocoa were adequate warnings against such an error. 
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31. M. rilineata, Gray. 

a . 1. adults. Nilghiris. 3)r. Jerdon, W 

Theobald, Ju- 
nior, Esq. 

The vent is shielded by two pairs of large preanals, and not as described by 
■Gunther," — a pair.” The two centre shields are peculiarly claw-shaped, 
pointed and incurved at the apex,- towards each other. 

* M. Himalayana, Gtlir. Kashmir, Simla. 

* M. Schlegelii, Gthr. Sikim. 

EISTELLA, Guay. 

* B. Burki, Gray. North India. 

This species is not mentioned by Gunther, but is included in Brit. Mus. 
Cat., Lizards, p. 85. 


PODOPHIS, Weigmannt. 

*P. Chalcides, L. Pinang. 

BIOP A, Gray. 

32. II. Albopunctata, Gray. 

a. many specimens. Lower Bengal. E. Blyth, Esq. 

This "bottle, though labelled tff Lower Bengal,” no doubt contains the spe- 
cimens forwarded from all parts of India by various donors. 

83, B. Hardwickii, Gray. 

a. two adults in spirit, 

h. young (?) 

* B. punctata, Gray, 


HAGBIA, G-.iiay. 
* II.-Yosmaerii, Gray. Bengal. 


South India Dr. Jordon ‘ 

Ceylon. Dr. Kelaart. 

Subathoo. Bey. J. CaveBrown. 


Malabar, Madras. 
Dakhan . 
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CIIIAMELA, Gray. 

* C. line at a, Gray. India. 

FAMILY ACONTIADIDiE. 

ACONTIAS, Cuvier. 

* A. Layardii, Kelaart. Colombo. 

Light olive longitudinally, spotted with brown. 

NESSIA, Gray. 

* N. Burtonii, Gray. Ambegammoa, 

Kaduganava, Ceylon, 
Tympanum hidden, limbs 4, toes 3 — 3. 


Monodactyla, Bell. India. 

Opening of ear minute but distinct, limbs 4, toes none. 


FAMILY SEPSIDiE. 

SPENOCEPHALUS, Blyth, 

34. S. tridactylus, Blyth. 

a, 7 specimens in spirit, Afghanistan. Dr, A. Webb, 

FAMILY GECKOTIDJEJ. 

GECKO, Gray, 

35. G, verus, Merr. 

a . 3 adults and 4 young in spirit. 

h, adult and half grown. Andamans. Lieut. -Col. Tytle 

c, two fine adults ditto. . Dacca. Mr. Frith. 

This is about the most westerly limit of the species, which abounds al 
along the east coast of the Bay of Bengal. It has been captured near Cal 
cutta, but, probably, the specimens were introduced from ships from the eas 
coast or were the descendants of parents so introduced, as so noisj 7 - a reptil 
could not be indigenous to Lower Bengal without being well known. 

d, several specimens. Assam, . India House 

Tenasserim, Museum. 

e, stuffed specimen, (bad state.) 



29 


Catalogue of Reptiles. 

86. Gr. stentor, Cantor. 

G. Verreauxi , Tytler. 

a. 2 adult specimens Andamans. Lieut. -Col. Tytler. 
in spirit. 

Easily distinguished from G. vents by its double row of subcauclals, and 
coloration likewise. For an interesting account of the habits of the Gecko- 
tidse see Col. Tytler’s observations, J. A. S., XXXIII., 535, though I can- 
not adopt my friend’s views in classification or nomenclature. 

monarchus, Bum. et Bib. Malayan Peninsula. (Ceylon?) 


PTYCHOZOON, Kxjhl. 

87. P. HOMALOCEPHALTJM, B. et B. 

a Pegu. Maj or B erdmore. 

The specimen was taken from the mouth of a Chryspelea ornata, which 
commonly feeds on Geckos. 

HEMIB ACTYLUS, Cuvier. 

88. H. CocTiEij B. et B. 

Boltalia sublcevis : Gray , apud Gunther. 

a. many specimens. Calcutta. 

Very large female. Body 2.75, tail 1.75 = 4.50. 

In males five (six) femoral pores in each thigh widely separated by the 
pubic region. Tail more or less verticillate, feebly spined. In the largest 
specimen, which was a female, the tail was lanceolate, and very bulging at 
the base. Back uniformly granular, with a few scattered larger flattened 
tubercles along the sides. The thumb has a minute claw. Neither Gray 
nor Gunther give the number of femoral pores so distinctive of the species. 
The largest museum specimen from Calcutta is only 4.50 inches. In the 
Museum no specimens are recorded from any other locality. * 

89. H. Kelaartii, Theobald. 

H. Goctcei, D. et B. on label. 

a. three specimens. * Ceylon. Br. Kelaart. 

Adult male. Body 2.50, tail 2.25 = 4.75. 

28 to 84 femoral pores, interrupted in the pubic region. 

* Tail more or less verticillate and spined, sometimes simple, (normally, not 
from reproduction.) Back uniformly granular, with a very few small flatten- 
ed tubercles on the shoulder and loins. This species differs from H.frenatus 
in the femoral pores not forming a continued line ; in the scarcity of large 
tubercles in the hack ; in the thumb being of proportionate size (not very 
small); and in size which is larger than in H. frenatus, Sch., as I believe it 
to be from Birmah. This is the S, Coctcei of Kelaart most probably men- 
tioned by Gunther. ■ ^ 
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40. H. Lesoiienaultii, D. et B. 

a. four specimens. Nilghiri Hills. W. Theobald, Jr., 

Esq. 

Adult male. Body 2.25, -tail 2.50 = 4.75. 

Femoral pores 20 to 25 in two lines separated in the puhic 
region. 

"Back uniformly granular, with numerous scattered flat tubercles. Tail 
verticil late, six spined. 

41. H. maculatus, D. et B. 

H. Pieresii , Kelaart. 

a. four specimens. Ceylon. Dr. Kelaart. 

Femoral pores 32 to 36, in a nearly continued line. The 12 central pores 
somewhat better defined than the rest. 

42. Many small specimens (?) 

43. II. suBLiEVis, Gray. 

Bolt alia sublmvis, Gray. 

R . Coctmi , D. et B ., a/pucl Gunther . 

a. many specimens. Mergui, Capt. Berdmore, Dr. 

Ceylon. Kelaart. 

1). large tail-less specimen. 

I am not quite sure if a claw is always present on the thumb, but a small 
almost setiform claw is sometimes noticeable. Thumb small. ; 

Femoral pores 30 or 33, in a continuous line not interrupted. Pores 
obliquely pierced in the scales. Back minutely granular, with two lines of 
somewhat larger tubercles down the sides. 

44. II. fasciattjs, Gray (?) 

a . a bleached specimen, tail injured. 

Twenty rows of small ovate tubercles down the back. Tail slender, 
rounded, faintly ringed, but tubercular. 

# PEBIPIA, Gray. 

45. P. Cantoris, D. et B. 

HemhlactylmFevoniiand Rlatydactylus lugubris , Cantor apud 
Gunther. 

Gecko Harriett a, Ty tier MSS, 

a. young, in spirit. Andamans. Lieut. -Col Tytler, 

Back uniformly granular. Tail rounded above, flat below, granular above, 
small scales below, with no large plates. Edges sharp, minutely denticulated. 
Chin shields none, but about 12 or 15 scales longer than the very minute 
scales of the throat. Olive brown with some scattered velvet black spots. 
Beneath white minutely brown dotted. Body 1.50, tail 1.25 = 2.75. 

# P. Peronii, Dum. et Bib. Birma, 
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NYCTE RIDIUM, Gunther. 

* N. piatyurus, Schneid. 

DOR YURA, Gray. 

46. D. Berdmorei, Blytli. 

Leiurus Berdmorei, Blyth , 

a. several specimens. Mergni. Capt. Berdmore. 

PHELSUMA, Gray. 

47. P. Gepedianum, Peron. 

a, two specimens. Mauritius. W. Earl, Esq. 

48. P. Anbamanense, Blytli. 

a. one specimen. Andamans. Capt. Hodge. 

GYMNODACTYLUS, Srix. 

49. G. Jerdonii, Theobald. 

a. b . two specimens. 

a. Male. Back uniformly granular. Tail with a single row of large 
subcauclal plates or scuta, with a few large scales along 1 their edges. A 
strong double fold on the throat. Scales of the belly small rhombic. 
Along the sides two rows of distant erect spines, becoming obsolete on the 
tail. Sides keeled. Pubic region covered with same scales as the belly. 
No large praeanals. • Femoral pores eight on each thigh ; large, cup-shaped, 
placed along the hinder edge of limb, bordered in front by rather largish 
scales, and behind by the granular scales of the back. Length, head and 
body 1.50, tail 1.50 ==■ 3.00. Colour (in spirits) above, greenish gray mottled 
with brown, beneath, greenish white. Nine upper and seven lower labials. 
Nostrils close behind the rostral. Lower rostral large, just separates a pair 
of small triangular chin plates* Allied to Cf. Mysoriensis by its spines, 
but not to be identified with any species described by Jerdon. 

50. G. Geckoides, Spix. Punjab Salt Range. W. Theobald, Esq. 

Prseanal pores twenty-five to thirty, in a nearly straight series and in a 
Continuous line. 

51. G. ; 

a. small species in a bac^state. 

* G. triedrus, Gunther. ' Ceylon. 

* G. pulehellus, Gray. Penang, Singapore. 

* G. framatus, Gunth. Ceylon. 

* G. Kandianus, Kelaart. Ceylon. 

■ * G. Mysoriensis, Jerdon. Bangalore. 

* G. Indicus, Gray. Nilghiris. 

* G. Malabaricus, J erdon. Malabar. 

* G. litt oralis, Jerdon. Malabar. 

* G. Deccancnsis, Sykes. Dakhan, 
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NAULTINITS, Blyth. 

52. N. variegatus, Blyth. J. A. S. XXVIII., p. 279. 

Gymnodactylus variegatus , 

Blyth apud Gunther . ...... 

a. type specimen. Tenasserim (?) W. Atkinson, Esq. 

Bine male. Eemoral pores thirty in an uninterrupted line. The six cen- 
tral or prseanal pores are strongly marked and conspicuous. On either side 
of them the femoral pores are well defined, at the extremity of the line, but 
become fainter, though present, towards the group of anal pores, which con- 
sequently looks isolated, though really standing in one continuous line. 

58. N. fasciolatus, Blyth, XXIX., p. 114. 

a. h. two young specimens. 

in spirit. Subathoo. 

These two species are, as Mr. Blyth says, closely allied, and I am far from 

confident that they are not the same species, the difference between them 

being sexual. A. variegatus is founded on a fine male. N. fasciolatus on 
probably young females. We are not yet in a position to state, from these 
three specimens, the extent to which the colour marking may vary in indivi- 
duals ; and the banded ornamentation of N. fasciolatus is the most prominent- 
distinction between the two species. 

Xaultinus is I think a well founded genus, connecting Gymnodactylus and 
Eublepharis. The toes are long and unequal, slender and spreading, as in 
Gymnodactylus, differing therein from Eublepharis which has the toes subequal 
and stouter, whilst the ornamentation of the back, being a granular sur- 
face regularly shagreened with larger tubercles, and the ornate style of colo- 
ration approximates to Eublepharis. 

PGELLULA, Blyth. 

54. P. rubida, Blyth. 

a. several specimens. Andamans. Capt. Hodge. 

EUBLEPPIABIS, Gray. 

55. E. Hardwickii. 

a. b. young specimens. •* Chaibassa. Capt. Haughton. 

56. E. macularius, Blyth. m 

Cyrtodactylus macularius , Blyth. 

a. type specimen. Sait Eange. W. Theobald. 

HOMONOTA, Gray? 

* 57. II. FASCIA T A, Blyth. 

a. in spirit, (very 

bad state.) Central India (?) Dr. Jordan. 
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Limbs very slender. Toes 5 — 5 subeqnal, slightly dilated , with cleft 
plates beneath. Terminal joints clawed. Head shaped as in Hemi- 
dacfcylus, and covered with small smooth polygonal scales. Body covered 
with elongate, rliomboidal scales, very faintly keeled. Belly covered 
with similar scales, but much smaller and smooth. Upper and lower 
labials 8, band-like. Eye close to the gape. Eyelids with a series of 
largish scales, and marked above the eyebrow with a double line of most 
minute scales. Largest scales in the semicircular space between the 
eyebrow, and with a marked, but not prominent, orbital ridge. 

Scales of limbs small, on inner side of fore-arm, granular. Ear an 
oblique slit ; tympanum hidden ; chin shields 3. Scales of throat, small, 
equal, granular. 

Gray with transverse white bands ; beneath, pale blueish ashen. V ery 
bad state. 

FAM. AG AMID M. 

DBACO, Linnjbus. 

58. 3). fimbriatus, Kuhl. 

a. b. male and female. Sumatra, Penang (?) Messrs. Edwards 

and Foster. 

I cannot verify this species with certainty, so I give a few notes of it. 

Scales of' the back moderate, smooth, irregular, and certainly not 
4< equal” as described by Grey. (Brit. Mus. Oat. Lizards, page 234.) Scales 
of throat granular, those of belly and tail sharply keeled. Tympanum 
naked, smaller than the eye. Scales of gular pouch smaller and less 
keeled than those on the side lappets. Wings ornamented below with 
broad, rather maculate or broken up, dark brown bands. Above, this 
band-like arrangement of colour is not seen, but only a spotted orna- 
mentation. Scales of head unequal, keeled. Some tubercular scales 
about the nape, but no orbital spines or tubercles. A black spot between 
the orbits, and a second on the nape. Nape crested in the male. 

59. D. tjeniopterus, Gunther. 

D. I meat us, D. et B. apud 
Blgth . 

Dorsal scales small, subsequal, faintly keeled. An irregular line of 
keeled tubercular scales along each side. Tympanum naked, much 
smaller than the eye. Nostrils directed upwards. No obital tubercle. 
Scales of belly moderately keeled.^ Gular pouch partly covered with 
large smoothish scales. Upper labials 6 to 8. 

a. 2 males, 3 females. Tenasseriru. Major Berdmore, 

60. D. VOLANS, L. 

a. female. Singapore. 0. T. Watkins, 

Esq. 

Gunther says, the scales of the back are “ slightly keeled,” but I can 
detect it in our specimen, in which respect it approaches I). comutns 
Gunther, but differs from it in wanting a nuchal crest. 
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61. D. mac ul at us, Gray. 

a. 2 males and 1 female, Malacca and Majors Tickell 
Tenasserim. and Berdmore. 

The scales of the back are not keeled as stated by Grey, but only a few 
of them. The lateral row of keeled tubercles, scaled tympanum, and 
spotted coloration of the wings readily distinguish this species. 

62. D. Dussumieri, D. et B. 

a.b males stuffed. Madras Museum. 

c. female ditto, tail injured. 

It is to be regretted these specimens were not preserved in alcohol. 
Such specimens as these, covered with varnish and dirt, fragile, shrunken, 
and with their pouches stuffed to bursting with cotton wool, are toys 
and caricatures, and next to useless to the student, for purposes of com- 
parison, 

SITANA, Cuvier. 

63. S. PoNTICERTANA, ClIV. 

a. two males, three 

females, and young. Ceylon. E. L. Layard, 

Esq. and Dr. 
Kelaart. 

b. e. adults stuffed. Coromandel Coast. 

* S. minor, Gunth. Madras, Ceylon (?) 

LYRIOCEPHALUS, Merrem. 

64. L. Scutatus. 

a. three adults. Ceylon. Dr. Kelaart. 

b> one ditto. Ditto. Ditto. 

c. stuffed ditto. Ditto. E. L. Layard, Esq. 

d. ditto young, bad state. Ditto. Ditto. 

COPHOTIS, Peters. 

* C. Ceylonica, Pal. Ceylon. 

CERATOPHORA, Gray, 

* C. Stoddartii, Gray. Ceylon. 

* C. Tennentii, Gunth. Ditto. 

* C. Aspera, Gunth. Ditto. 

OTOCRYPTIS, WlEGMANN* 

* 0. bivittata, Wieg. # Ceylon, 
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DILOPHYRUS, Gray. 

* D . grandis, Gray. Rangoon. 

BRONCHOCELA, Kaup. 

* B. jubata. Pondicherry? 

TIARIS, Dumee.il et Bibeon. 

05. T. subceistata, Blyth. 

<i. many specimens. Andamans. Capt. Hodge. 

b . small individual. Ditto. Lt.-Col. Tytler. 

Sent as Galotes Harriett#, Tytler MSS. 

c. many specimens. Ditto. Ditto. 

ORIOTIARIS, Guntiiee. 

* 0. Elliotti, Gunth. Sikim. 

ACANTHOSATJRA, Geay. 

66. A. armata, Gray. Birma. Major Berdmore. 

SALEA, Gray. 

67. S. Jerdonii, Gray. 

Galotes viridis Gray , apud, Blyth. (Mus. Label.) # 

a. four specimens. Nilghiris. Dr. Jerdon. 

Labelled from “ South India 5” but, according to Jerdon, found on the 
Nilghiris only. 

Readily distinguished from Calotes by the nasal plate being pentago- 
nal, resting on the first, or first and second upper labials, with a row of 
large plates' behind it above the labials. In Calotes the nasal plate is 
oval and separated from the labials by two rows of very narrow scales. 

CALOTES, Cuvier. 

68. C. versicolor, Daud. 

a. many specimens. Ceylon. G. L. Layard, 

, Esq. and Dr. 

. /. A-' Kelaart. 

b. many specimens. Martaban. Major Berdmore. 

c. adult stuffed. Scind. Sir A. Barnes. 

d. ditto ditto. 

This species, as remarked by Gunther, seems to attain a large size 
in Ceylon than elsewhere. I cannot help, however, suspecting that* 
specimens from all parts of India have been huddled into the two 
bottles labelled tc Ceylon ” and “Martaban” else, how comes it, there are 
no specimens in the Museum of our commonest lizard from other parts ? 
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Dr. Gunther states that botli “Jerdon and Blyth agree that these 
bright changeable colors-are peculiar to the male during the breeding 
season, which falls in the months of May and June,’’ but does not express 
himself as though fully prepared to admit the opinion of such com- 
petent observers. His words are obscure, — “the ground colour is 
generally a light brownish olive, but the lizard can change it to bright 
red, to black, and to a mixture of both ” These words imply a voluntary 
effort on the part of the animal which I doubt; but from observations 
I am inclined to believe rather that the colours vary during the breeding 
season, (that is, the bright seasonal red and black) under th q involuntary 
stimulus of fear, anger, or passion. Gunther makes no mention of the 
two black occipital specks, rarely absent in this species, or of the white 
band running from the ear down each side, which so commonly mark the 
females. In Bengal or Pegu I have myself never remarked the brilli- 
ant seasonal red of the male extending even to the loins. In Pegu I have 
noticed this vivid coloration in early spring. My largest Burmese male 
measured 3.75 + 11.00 = 14.75. Gunther gives 16 inches as the length 
of Ceylon specimens, but such dimensions are rare on the continent. 

69. 0. mystaceus, D. et B. 

a . two adults. Ceylon. E. L. Layard, Esq. 

b. one adult. Mergui. W. Theobald, Esq., Junr. 

I can by no means understand Dr. Gunther’s description of 0. mystaceus, 
unless on the supposition that he has confounded two species, as his 
measurements far exceed anything I ever saw, and are very dispropor- 
tionate, 19 inches of tail to 5 inches of body in an old male. My largest 
male, (and the species is common in Pegu, where it is called “ the Cha- 
meleon” by Europeans) measures body 4.25, tail 6.00 = 10.25. My largest, 
feAle, 3.90 % 7.90 = 11.80. Specimens occur a little longer, but these 
are fully up to the average of adults. I will add a description of the color 
from life, the tints being very variable. Color dark brown, often ruddy 
vinous, with a conspicuous white band from the nostrils to behind the 
shoulder ; and sometimes to the base of the tail. Sometimes only a few 
dead white spots on body, or white or yellow blotches on the shoulders. 
Seasonably, (spring and rains) the male assumes a gorgeous hue, the 
gular sack, and even the entire fore-part *of body, becoming a bright 
deep blue. In spirit the blue fades to green in a few hours, and 
eventually all the colors, save the rusty shoulder blotches and white 
side streak, w T hich is generally well defined, disappear. 

70. C. Emma, Gray. 


a. four adults and 


young. 

b. several fine adults and 

Mergui. 

W. Theobald, 

Junr. Esq., 

young. 

, Ophiomachtts, Merr. 

Martaban. 

Major Berdmore. 

a. many specimens. 

Ceylon. 

E. L. Bayard, 
Esq. and Dr. 
Kelaart. 

b. adult. 

Ni cobars. 

Capt Lewis. 

c. adult var. §§| 

S. India or 
- Ceylon (?) 
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The specimen c. is remarkable for wanting the vertical bands of this 
species ; but in place of these, it has a strongly defined white line down 
each side of the spine, from the shoulder, to a short distance along the 
tail. The tail is very long, as is the case with this species. 

Body 2 6, tail 10.00 = 12.60. 

72. C. nemoricola, Jerdon, J. A. S., XXII, p. 471. 

a . type specimen (?) Koonoor Ghat, 

Nilghiris. Dr. Jerdon. 

Closely allied to 0. Gigas, also found at the same locality. Differs in 
its green color, larger smooth scales, less developed crest, and small scales 
about the shoulder fold. These characters united are more than mere 
sexual variations, but the two species are nearly allied, 

73. C. Gigas, Blyth, J. A. S. XXII., p. 648. 

C. opMomachus , 3ferr } J. A. S., XI., 870. 

a. adult, in spirit. Mirzapore, Major Wronghton. 

A ditto. Nilghiri hills. W. Theobald, Jum\, 

Esq. 

The original specimen mentioned in J. A. S., XI. is no longer extant. 

74. C. tricarinatus, Blyth, J. 

A. S., XXII,, p. 650. Darjeeling, Major Sherwill, 

W. Theobald, 

<7. maria, Gray apud Gunther . Junr., Esq. 

There is no just ground for uniting these species. 

O. platyceps , with which Mr. Blyth contrasts it, is no longer in The 
Museum, having somehow disappeared, so that I cannot suggest if it 
may be the young of this species or no. 

* 0. platyceps, Blyth, Khasi hills. 

J. A. S , XXL, p. 854. 

* C. maria, Gray. Ditto. 

* C. Rouxii, D. et B. India (?) 

75. C. nigrilabris, Peters. 

O. Bouxii , Du. et Bib . apud Blyth , J. A. S., XXII, p, 647. 
33 X 11*7 = 15,0. 

Head trigonal, shelving ; nostrils lateral, sub-apical, in after-part of 
a small rather turned ovate scale. Rostral broad, flattened, with five 
scales above it in a row, the two outer rather larger, and in front of the 
nasal. Upper labials. Eyelids covered with rows of granular scales. 
From over nasal to behind orbit, a row of seven elongate overlapping 
scales. Huchal and dorsal crest moderate from nape to tail, highest on 
the nape. Above and a little behind the tympanum a gruop of above 
reverted spines. A fold on either side of throat. Scales slightly keeled, 
rhombic, with minutely denticulate ends in slightly descending order 
subequal : belly scales rather large and {grongly keeled and spined. 
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Scales of head small, smooth, polygonal: those of limbs moderate. 
Scales in the lumbar region very small, smoothish ; at the base of tail 
very large ; few lines as large as lnmbar scales, very strongly keeled. 
Color green, a black band along the upper jaws involving the 
tympanum. A pale streak from tile tympanum to shoulder. Scales 
of throat large, keeled : no gular pouch. Tail bulging at base round, 
long, and tapering. 

BBACHYSAUKA, Blyth. 

B. ornata, B. J. A. S. 1856, p. 448. Type no larger in Museum. 
CHAKASXA. 

76. C DORSALIS. 

a. 3 specimens. Nilghiris, Koonoor 


LAUDAKIA. 

77. L. TUBERCDLATA, Gray. 

L. melanura , Blyth 
Stellio Inclicus , B. apud Gunth. 
a. young female in spirit. Simla. 

STELLIO. 

78. S. Indicus, Blyth. 

8 Cyanog aster, Rupp ? 
a . adult. Mirzapore. 

1. half grown (bifid tail.) Agra. 
c. ditto. Kashmir. 

The two species (L. Uiberculata and 8. Indicus) are very closely 
allied. Unfortunately the specimens are not sufficiently numerous for 
a full comparison. The most obvious distinction seems to be in 
the scales of the back, which in L. tuberculata , are larger, with the keels 
forming distinct longitudinal lines. The sole specimen is a female, and 
the character is probably more decided in males : in the Museum 
specimen, it is more conspicuous than in larger specimens of Stellio. 
In 8. Indicus , too, the sides are armed with spiny scales, and the 
coloring seems more varied. 




AGAMA. 

79. 

A. AGiLis, Olive. 

Punjab. W. Theobald, Junr., 

Salt Bange. Esq, 

80. 

A. RGDERATA, Oliv. 



a . young specimen. 

Somali land. Lieutenant Speke. 


. W. Theobald, Junr., 
Esq. 


W. Theobald, Junr.* 
Esq. 


Ma j or W roughton . 
E. L. Stewart, Esq. 
W. Theobald, Junr.. 
Esq. 
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MOLOCH, Gray. 

81. M. horrid us, Gray. 

a, b. adult and young 

in spirits. W. Australia, Dr. J. McClelland. 

This species may pertain to the next family. 

FAM. UROMASTICIDiE. 

The genera Uromastix , Liolepis, and PhrynocepJmlus, form a very 
natural family quite distinct from the Agamkbe, amongst which 
Gunther and other systematists have classed them. They are all 
ground lizards, burrowing in sandy soils, of very gentle and placid 
disposition, and herbivorous. The larger species are esteemed for food 
and for their presumed invigorating properties. They are of social 
habits, usually associating in small communities ; their burrows being 
often congregated together, like those of rabbits. P hrynocephalus is 
strictly monogamous. 

Uromastix HardwickU , as noted by myself in the Punjab, never goes 
from its burrow till the sun is well up ; and grazing near the mouth for 
some hours, retreats again during the excessive heat. In the evening 
they re-appear, and finally retire as the dusk comes on, or earlier if it 
is chilly. They seem sensitive to climatic changes, and carefully close 
their burrows with sand, so that they escape notice, unless searched for. 
P hrynocep halus and Liolepis both do the same, and an open burrow will 
generally be found untenanted. Uromastix shows no wish to bite when 
taken in the hand, and for all its claws and spines is a very Quaker 
among lizards. Pkrynocephalus is equally gentle, and Liolepis also, 
I believe. 


UROMASTIX, Dumeril et Bibron. 

"mi ■ >,■; 

82. U. Hardwickii, Gray. 

a. Superb specimen Upper Provinces. Major Wrought on, 

in spirit. 

b. two specimens. Agra. C. L. Stewart, Esq. 

c . stuffed species. Sind. Sir A. Bumes. 


LIOLEPIS, Cuvier. 

83. L. Reevesii, Gray. 

a. large specimen. Arakan. Col. Phayre. 

A three half grown specimen. Martaban. Major Berdmore, 
c. six smaller. Ditto. Ditto. 
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PHRYNOCEPHALUS, Kaup. 

84. P. caudivolvulus, Pall. 

P. Tiehelii , Gunther not Gray. 

P. Theohaldi , Bhjth. 
a. 2 males, a female, and a 

foetus. Shores of Lake 

Chomoriri. W. Theobald, Junr., 
Esq, 

I should not describe the tail as depressed, except at its base, but 
there is no doubt it is the P. caudivolvulus of Pallas. The black* belly 
and tail tip are characteristic of the male. The female is smaller and 
dull-colored, and produces two or three young. They are of monoga- 
mous habits, and the pair occupy a burrow, a few inches deep in the 
sandy soil, the opening of which is often concealed by a stone or tuft. 

FAM. CHAM^LEONIDAB. 

CHAMiELEO. 

85. C. Zeylanicus, Laur. 

a. female in spirit with eggs, 

a fine specimen. Midnapore. Major Wo ught on. 

Without removing this specimen from the bottle, it is clear • 
that it contains not less than 80 to 85 eggs, though Gun- 
ther asserts that they lay only 10 or 12. 

b. bad state. 

86. C. verrucosus, Blyth, (not Cuv.J J. A. S., XXII., 640. 

a . fine specimen in spirit. ...... Old collection. 

Closely allied to C. dilepis, Leach. 
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ORDER OPIIIDIA, 

First Sub-order. 

SERPERTES. — OOLUBRINI INROCUL 


FAMILY TYPHLOPIDAE. 

TYPHLINA, Wagler. 

T. lineata, Dam. et Bib. Pinang. 

TYPHLOPS, Dumeril et Bibron. 

T. nigro-albus. Dum. et Bib. Pinang. 

Back blackish, belly yellow. Colors well defined. 

T. horsjieldii, Gray . 

Argyrophis bicolor, Gray . 

a. b. Typlilops nigro-albus, Dum. et Bib. \ j pi f] 
c. Argyrophis Diardii , Dum . et Bib . J * ^ 

These specimens appear to me to belong rather to T. Horsfieldii 
than to T. nigro-albus, as I cannot satisfactorily distinguish, with a 
lens, any suture above the nostril, and the coloration too of the back 
and belly is much blended. It is, however, difficult to distinguish 
the sutures of specimens long preserved in spirit, a has a conspicuous 
pit below the nostril, as in T. bothriorhynchus , but no trace of the small 
anterior pit described by Gunther. 

T. bothriorhynchus, Gunther. Pinang. 

A groove below the nostril in the suture between the nasal and 
fronto-nasal, and a smaller one between the rostral and nasal. 

T. striolatus, Peters. Bengal. 

T. braminus, Baud. 

a. many specimens. Bengal, Assam, Sylhet. 

■ T. tenuis, Gunther. 

Argyrophis Braminus Baud, apud Blyth . 
a. b. c. three specimens. Bengal. 

These would seem to belong to T. tenuis, Gunther, but are much 
more slender than his figure in the Cat. Brit. Ind. Eeptiles pi. XYL 
fig . C. which was from probably a very old specimen. The largest 
specimens measure 7.5, circumference 0.30. 
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4. T. ? 

a. very slender specimen. No record. 

Body, 18.00 
Tail, 0.50 

18.50 Circumference, 0.60. 

Body uniform throughout, leaden grey, rather paler beneath, under 
tail yellowish. 

T. Minus, Jan. Ceylon. 

Like T. Rraminus. with yellow snout. 
ONYOHOCEPHALITS, Bumeril et Bibron. 

O. acutus, Bum. et Bib. 

a . five specimens. Ohaibassa, Major Haughton. 

FAMILY UROPELTIBJ3. 

RHINOPHIS, Hempricii. 

R. oxyriiynchus, Schneid. Ceylon, (Kandy.) 

R. punctatus, Muller. Ceylon. 

It. planiceps, Pet (Philippinus.) Ceylon. 

R. trevelyanus, Kelaart. Ceylon, (Kandy.) 

R, sanguineus, Beddorne. Cherambady in the Wynaud. 

R. blythii, Kelaart. 


a. nearly full grown. 

R. puLNEYENsrs, Beddorne, 

Kandy. 

Br, Kelaart. 

a. Three specimens 


Br. Kelaart. 

(one injured). 

Kandy. 


I have little doubt of the identification or locality; so these specimens 
prove the occurrence of a Ceylonese species on the mainland, as might 
nave been predicated. 

UROPELTIS, Cuvier. 

U. granuis, Kelaart, Ceylon, Adam’s Peak, Matura, 

SILYBURA, Peters. 

S. macrolepis, Pet. 

S. BEBDOMix, Giint h. Anamullay hills. 

S. ocellata, Beddorne, Walaghat, Nilghiris, 

S. elliotti, Gray, Madras. 
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S. bicatekata, Gunth. Bakhan. 

S. sHORTxn, Beddome, Shevaray hills. 

B. brevis, Gunth. Anamullay and Nilghiri hills. 

PLEOTRURUS, Bumeril et Bibron, 

P. perrotetii, Bum. et Bib. 

a. five specimens. Ootakamund. W. Theobald, 

Very common under stones at “ Ooty.” Junior, Esq. 

P. guntiieri, Beddome. Walaghat. 

MELANOPHIBIUM, Gunth. 

M. wynaudense, Beddome. Wynaud. (not Wynand, as spelt 

by Gunther.) 

FAMILY TORTRICIBiE. 

C Y L IN B R OP II IS, Wagler. 

C. MACULATUS, L. 

a , Ceylon. Br. Kelaart. 

C. RUFUS. 
a, an adult. 

FAMILY CALAMARIB M. 

CAL AM ARIA, Boib. 

C. catenata, Blyth, Assam, W. Robinson, E&q. 

J. A. B. XXIII. 287. 

The type specimen is no longer in the Museum. 

C. quadiumaculata, Bum. et Bib. Rangoon. 

The species of this genus are mostly from the Indian Archipelago,, 
though I have noted one species in Pegu. The species described by 
Mr. Blyth, except perhaps C. catenata, all belong to other genera, but 
will be noticed elsewhere. 

G EOF HIS, Wagler. 

G. m icrockl'ii alus Gunth. Nilghins. 

G. (Platypteryx pekroteti, Bum. et Bib. Nilghiris.) 
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ASPIDURA, Waaler. 

A. brayorrbos, Boie. 

a. Kadriganam. Dr. Kelaart. 

A. corn. Gunth. 

A. TRACHYPROCTA, Cope. 

HAPLOCERCUS, Gunther. 

H. ceylonensis, Gunth. 

FALCONERIA, gen. nov. 

Scales faintly keeled in seventeen rows. One anterior transverse 
frontal rather small. Two posterior frontals which enter the orbit. 
Upper labials five. Pupil round. 

F. BENGALENSIS/U. S, 

Head not very distinct from body, rather ovate and elongate, rather 
narrowed in front. Nostril almost dividing a small nasal (perhaps 
two small nasals). Loreal one, small, squarish. Ante-ocular very 
elongate. Upper labials five. The first very small, second and third 
enter the orbit, fourth and fifth large, increasing in size regularly from 
the first backwards. Anal bifid. Three undivided sub-caudals, the others 
divided. 

a. Type specimen. Parisnath. A. Grote, Esq. 

This species approaches the Ceylonese genus Haplocercus , but differs 
too materially to be considered a second species, and I have therefore 
formed a new genus for its reception, bearing the name of the late 
eminent Palaeontologist whose loss is still so fresh amongst us. 

BLYTHIA, gen. nov. 

Scales smooth in thirteen rows. Loreal none. Ante-ocular none, 
both replaced by a very large posterior frontal. Pupil round, sub- 
caudals bifid. 

B. RETICULATA, Blyth. 

Calamaria reticulata , Blyth , J. A. S., XXIII. 

Nostril in a small oblong shield. Frontals two pairs, anterior small ; 
posterior very large. Yertical and superciliary moderate or smallish. 
Posterior frontal forms a suture with the nasal, second and third upper 
labials, the superciliary and vertical which has an obtuse angle in 
front. Upper labials six. First very small; third and fourth enter the 
orbit ; sixth largest. 

Occipitals large; lower labials five; 1st moderate, 2nd and 3rd small, ■ 
4th large, 5th band-like, narrow. The first lower labials form a suture, 
and are followed by a pair of very large chin shields which are again 
followed by a pair of small ones, the suture falling in the centre of 
the 4th lower labial. Anal bifid. Tail round, short" 
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a. b. type specimens, Assam, W. Robinson, Esq. 

Color sliining dull black, brilliant and iridescent with white 
specks on side,” 

This species was originally described most imperfectly by Mr. Biyth. 
(1. c.) but it differs so from Galamaria, that I am forced to refer it to a 
new genus, bearing the name of my eminent friend. 

GROTEA, GEN. NOY. 

Scales smooth in seventeen rows. Loreal one, small. Frontals two, 
transverse, one anterior, one posterior. Pupil round. 

G-. bicoloe, Biyth. 

Calamari a bicolor , Biyth , J, A. S. XXIII. 289. 

C. hypoleuca , Biyth. 

Ahlabes bicolor , Biyth , apud Gunther ? 

Xostril pierced in the centre of a large nasal. Loreal small. Ros- 
tral bfoad. Anterior frontal transverse, two-thirds as broad as ros- 
tral. Posterior frontal transverse, broader than rostral. Ante-ocular 
one, small. Postoculars two, small. Superciliaries small. Yertical five- 
sided, broader than long, base in front, sides next to base only as long 
as superciliaries. Occipitals large. Upper labials five. Third higher 
than the rest, enters the orbit; fifth largest. Anal bifid. Eye small. 

Colour “ dusky plumbeous above, huffy white below, * gradually 
blending,” 

It is quite impossible to* retain this species as a Galamaria, and 
I have accordingly separated it as a new genus, named after the 
present indefatigable President of our Society. Gunther refers this 
species to his Ahlabes bicolor, but he describes the nostrils as between 
“ two small shields” which is not the case in our type. Gunther seems 
to make “ Ahlabes” the receptacle of forlorn species of Calamaridce. 

TRACHISCHIUM, Gunther. 

Scales smooth, in thirteen rows. Posterior frontals, united. Pupil 
round. 

T. euscum, Biyth. 

Galamaria fusca , Biyth . J. A. S. XXIII. 288. 

Tr ach, ischium fuscum^ Biyth , (Museum label.) 

Galamaria {and trachischimi) obscuro- striata, Biyth . 

Anterior frontals minute. Posterior frontal single, very large, larger 
than vertical ; vertical rather small, pointed behind, truncate in front. 
Superciliary large, one-third as large as vertical. Loreal small, elongate: 
ante-ocular one, post-ocular one, rather larger : upper labials six.' - 1st 
very small, 3rd and 4th enter the orbit, 6th largest. Anal bifid. <e Iri- 
descent brown-black, under parts particularly lustrous.” Obscurely 
streaked also with pale lines, but these are now faded and obsolete, ' 
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a. Two adults and one young. Darjiling. W.T.Blanford, Esq. 
h. Two specimens (one injured.) Rangoon. (?) Purchased. 

I think the peculiarity of the single posterior frontal a good generic 
mark of separation from both Ablates and Galamaria, and adopt conse- 
quently Gunther’s genus. (Brit. Mus. Cal. Golubrine Snakes, page, 30.) 

FAMILY OLIGODONTJDAE. 

OLIGODON, B»ie. 

0. subpunctatus, Dum. et Bib. 

a. one adult, many young. Bengal, Assam, Malabar, Pinang. 


0. SUBGKISEUS, Dum. et Bib. 

Anamallies. 

0. spilonotus, Giinth. 

Madras. 

0. elliotti, Giinth. 

Ditto. 

0. spinipun CTATXJS, Jan, 

Calcutta. 

0. pasciatus, Giinth. 

Dakhan. * 

0. subiineatus, Dum. et Bib. Ceylon. 

0. appinis, Giinth. 

Anamallies. 

0. templetonii, Giinth. 

Ceylon. 

0. modestus, Giinth. 

Ceylon (?) 

0. dorsalis, Gray. 

Afghanistan. (?) 

0. brevicauda, Giinth, 

Anamallies. 

SIMOTES, Dumeril et Bibiion, 

S. bicatenatus, Giinth. 

a. five adults. 

b. two ditto. 

c. two ditto. 

Pegu. W. Theobald, 

Junior, Esq. 

d. one ditto. 

Ditto. Ditto. 


These specimens have the lower ante-ocular very small, thereby dif- 
fering from $. j punckdatus. As, however, the coloration is much dike 
var. y of S. jmndulatus, I think they may belong to the allied species 
Gunther names, without fully describing, 8 . Labuamnsis , Giinth.., which 
has a small lower ante-ocular. 

e . two young. Jessore, MerguL 

One specimen has a minute lower ante-ocular, and is doubtless. 
8. bicatenatus from Mergui. The other probably belongs to a variety, 
perhaps to 8, atbiventer. 
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f, four young. (?) Oeylon. E. L. Layard, Esq. 

g. two young. (?) Ditto. Ditto. 

These specimens /. and g. agree in having only one anteocular and 
two postoculars all sub-equal. Unless all young, they may possibly 
belong to Gunther’s S. albiv enter, though they have a loreal, which in 
his type was wanting, possibly a mere individual peculiarity. 

S. albocinctus, Cantor. 

Jien odon purp urascens, black-zoned var. 

Ditto ditto } white-handed var , 

a . two adults. Assam. Mr. Robinson. 

b. two adults, one young. 

These differ from the type in haring the ante-oculars only two in 
number and sub-equal. 

S. HussELLir, Baud. 

a. one large and one small specimen. 

b. two adults, one young. C. and S. India, Ceylon, Omerkantak. 

I do not quite understand how these snakes can come from four local- 
ities as these are stated to do. This vagueness in labelling is much to 
be deprecated. 

S. ? 

a . five adults. Goalpara. Dr. Thornburn. 

* S. venustus, Jerdon. West coast. 

S. binotatus, Bum. et Bib. Nilghiris. 

* S, ALBIVENTER, Gtillth. 

* S, punctulatus, Gunth. Nepal, Khasi hills. 

# I am much inclined to question the soundness of Gunther’s splitting 
S. purpuruscens into so many shreds as he has done, that is, of giving 
specific rank to its different varieties. The varieties are perhaps local, 
but I am far from sure that the number of scales and the size of the 
oculars relatively and positively is sufficiently fixed to form the basis 
of specific separation. The pattern, I admit, is wonderfully inconstant, 
but the head- mar kings and aspect of what have hitherto been ranke.d 
as varieties of JS. purpurascens, have so strongly marked and uniform a 
character, that 1 incline to the old arrangement rather than to the 
new. A better series than we possess in this Museum is much wanted, 
and an authentic one as far as locality, to aid in solving this point. 

S. cruentatus, Th. n. s. 

Scales in seventeen rows. Nasals large, loreal small, anteocular one, 
postoculars two, anal bifid. Upper labials seven, fourth and fifth enter 
orbit. Eye moderate, pupil large, black. Habit more slender than 
i 8. bieatenatus. Colour above uniform iinaber-brown, without markings, 
the colour extending over the edges of the ventral plates, beneath 
yellowish white, with numerous square black blotches. Tail beneath 
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bright deep coral red, mottled with black, tongue red. Sometimes 
anal deep red, with a black band behind the vent. Common about 
Rangoon and Pegu. 

cl type specimen. Rangoon. W. Theobald, 

Junr., Esq. 

S. obscurtjs, Th. n. s. 

Form stout, scales smooth, in nineteen rows. Anal entire. Rostral 
well produced backwards. Anterior frontals narrow, oblique, their hinder 
points almost reaching* the vertical (in one specimen they do). Poste- 
rior frontals rhomboidal. Vertical and occipitals very broad. Loreal 
minute. Prseocular one : postoculars two, in all equal. Upper labials 
eight; fourth and fifth enter the orbit; fifth highest, narrow. Three 
pair of chin shields, the second just touching the fifth lower labial. 
Ventral s broad. Tail very stout. Colour uniform yellowish dusky, 
darker beneath.' 

a, two specimens. 

A somewhat aberrant Simotes (?) without any record of donor 
or locality, 

S. crassus, Th. n. s. 

Scales smooth, in nineteen rows. Prm oculars two; the lowest is small, 
and looks like a detached piece of the 4th lower labial. Postoculars 
two, small, sub-equal. Anterior frontals not much smaller than poste- 
rior ones. Vertical pentagonal, straight in front, sides converging. 
Occipitals very broad in front, just touching lowest postocular. Upper 
labials nine, 5th and 6th enter the orbit, 8th largest. Chin shields three 
pairs, with a median groove between. 

Colour uniform brown throughout, with faint markings on the head, 
yellowish beneath. 

This specimen was, by a clerical error, labelled “ Cerberus bomformis , 
Lower Bengal and is so rammed into its bottle, that I do not like to * 
completely extract it for closer examination. It must be nearly three 
feet long, and is stout in proportion. No record of donor, 

FAMILY CORONELLID^E. 

• ABLABES, Dumeril et Bibron. 

A. tenuiceps, Blyth. 

Calamaria tenuieeps x Blyth , J. A. S., XXIII,, p. 288. 
a. type in had state. Darjiling. Major Slier will. 

This species, by its thirteen rows of scales, is a transitional form 
towards the CalamarldcB, but with the plates of the head normal and 
none united as in that Family. This character of some of the plates of 
the head being united, which marks the Calatnaridc e, induces me to 
exclude from this genus two species included by Gunther , — Ablabcs 
fusms , B. and Allah es bicolor, B. separated in this Catalogue as Grotea bi- 
color Midi. TmrAdschmmfuscwnfind both included among the Cal-ammidw. 
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* A. Eappix, Grimtlx. 

* A. Olivageus, Beddome. 

* A. Sagittarius, Cantor. 

* A. Humbert!, Jevdon. 


Sikim. 

Nilghiris. 

Pinang, Tirhoot, Kangra, 
Madras, Ceylon. 


* A. colxaris, Gray. Nepal, Khasi kills. 

A. scriptus, Blytk. 

Coronella scripta , Rlyth. 

Closely allied to A, baliodims, but seems to differ too muck to be 
safely united. 

Scales in thirteen rows. Anteocular one. Postoculars two, small. 
Loreal very small, muck smaller tkan postocular. Posterior frontals 
broader tkan long... Upper labials, eight. The 3rd, 4th and 5th enter 
the orbit. A long narrow temporal, forming a suture with both 
postoculars and 6th and 7th labials; 7th labial largest, more tkan 
twice as broad as temporal. Two pairs of chin shields, the hinder 
rather larger than the other. First in contact with four labials. The 
second pair in contact with the 5th labial and part of 4th. 

Lower labials, seven.. 5th largest. 

Colour above brown. A few black dots on either side of spine on 
the front part of trank. A black mark under- the eye, followed by a 
white upright border involving the- postoculars. A black bordered 
white patch on the last upper labial, and a white collar on nape. 

Beneath white, 

a* Martaban. Major Berdmore, 

OYCLOPHIS, Gunther, 

C. erjenatus, Gimth. Afghanistan. 

C. calamaria, G until. Ceylon, S. India, 

C. monticola, Cantor; 


This specimen agrees tolerably with the description of the type, 
making allowance for individual variation . 

Scales smooth, in fifteen rows, no enlarged vertebrals. Nostril in a 
large oblong shield. Loreal small, half as large as anteocular. Anteo- 
cular one, large. Postoculars two, subequal. Frontals broader than 
long. Anterior ones half as large as posterior. Yertical rather small. 
Occipitals large. Superciliaries large, two-third as large as vertical. 
Upper labials seven, 3rd and 4th enter the orbit, anal bifid. Eye rather 
large, pupil round. 

Colour dark olive brown. A broad blackish streak from eye to nape, 
thinning off into an almost invisible line down the back. Beneath it 
three filiform dark lines, formed by the dark edges of the scales along 
the sides. 

0. CATENATUS, Til. n. S, 

Anteocular one. Postoculars two, the lower very minute, Loreal 
small. Anal entire. Upper labials six. The 3rd and 4th entering the 
orbit. Lower labials six. First deep, forming, a suture with the oppo- 
site one. 2nd small, 4th and 5th very large. 
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Colour yellowish brown, many scales, black spotted, forming obscure 
lines down the body. Belly yellowish white. Each ventral with, a 
terminal black dot, forming a conspicuous chain of spots down each 
side of abdomen. 

a . Simla. Purchased. 

C. iESTIVUS, L. 

a. two specimens. North Carolina. Bev. F. Fitzgerald. 
CHLOBOPHIS, Theobald, Gen. Not. 

Aspect much as in CyclopMs . Head rather distinct from neck* 
Eye moderate, round pupil ; scales smooth,, in fifteen rows. Nostril 
between two nasals. 

C. Oldhami, Th. n„ s. 

Anteocular one. Postoculars two. Loreal longish. Other head! 
shields normal, proportionate. 

Upper labials eight, regularly increasing in size. Fourth and fifth 
enter the orbit, chin shields two pair in contact with six labials. The 
hinder chin shields a trifle longer than the front one. First lower 
labials form a suture, 2nd very small, 6th the largest. 


Body, ...... 11.0 

Tail, 5.5 = 16.5. 

Colour above uniform bronze brown, beneath cuticle in spirit, blue,, 
a. young. Simla. Purchased. 


I have named this interesting ally of Cyclopias after Dr. Oldham,, 
Director of the Geological Survey of India, whose advice and encour- 
agement, in the preparation of the present Catalogue* I should not pass 
by unacknowledged. 

ODONTOMUS, Dumeril et Bibron. 

* 0. nympha, Baud. 

# 0. semifasciatus, Girniln 

* 0. gracilis, Guilt h. Anamallies. 

NYMPHOPHIDIUM, Gather. 

* N. maculatum, Gimth. India. 

ELACHISTODON, Beiniiardt. 

# E. westermanni, Beinh. 

COBONELLA, Laurenti. (sp.) 

# C. orientals, Giintlx. Dukhan. 

C. sayi, Holbr. 

a. adult and young. North Carolina. Bev. F. Fitzgerald, 
(labelled Romahpsis buccatal) 
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1 am doubtful of this determination, but hare no means of comparing 
specimens. 

Scales smooth, in 21 rows. Anteocular one. Postoculars two. 
Loreal small. Upper labial eight, 3rd and 4th enter the orbit. Nostril 
between two nasals, anal bifid. 

Colour deep brown (black P) Back broadly barred with yellow. 
Belly brown with many scuta, partly yellow-coloured. All the head 
shields symmetrically yellow spotted. 

FAMILY DOSYPELTIDJE. 

ELADXSTODA, Reinhardt. 

E. Westermanni, Rein. Rungpore. 

FAMILY C0LUBRID2E. 

PHAYREA, Theobald, Gen. Nov. 

Allied to Coluber and Ochntomus . Habit moderate or stoutisli; 
scales smooth, sub-equal, hexagonal. Nasal oblong, reaching to the 
top of the head, pierced somewhat posteriorly by a moderate nostril 
with an oblique slit to the first labial, eye full, pupil round, anal bifid. 

P. Isabellina, n. s. Th. 

Loreal one, anteocular one. Postoeulars two. Upper labials eight. 
Fourth and fifth enter the orbit. Sixth largest. Scales in seventeen 
rows. ' 

Color buff or yellowish Isabelline brown, with a narrow dark stripe 
down each side of back, and a broader one on either side of the belly. 
Belly yellowish, colors strongly contrasted. 

Named in compliment to Lt.-Col. Phayre, the highly esteemed, able, 
and popular Governor of British Birma. 

a. Type specimen. Bassein. 

COLUBER LiNNiEus, (sp.) 

C. porphyraceus, Cantor. Assam and Khasi hills. 

C. quadrivittatus, Holbr. (?) North America. 
a . adult, (rather bleached.) 

I refer this snake to this species with doubt, having no proper means 
of determining it. 

Scales in twenty-seven rows. Keeled on the back. Nostrils large 
between two large nasals. Loreal small, squarish. Anteocular one, 
large, not quite reaching the vertical. Postoculars two, small, equal. 
Other shields regular, n ormal. Anal bifid. The hinder frontal's are large 
curving over to supplement the small loreal. Upper labials eight, 
regular, subequal, 3rd and 4th enter the orbit. Colour buff, darker on 
back, and a chain of darker oval spots along the side. Length 
42 inches. Belly uniform, spotless. 

C. Nutlialli, Th. 

C. pictus, Carlyle , (nissi) 

Scales smooth, in twenty -three rows. Upper labials nine, fifth and 
sixth enter the orbit. Anteocular one, very large, touching the ver- 
tical. Postoculars two, small. Loreal small; longer than broad. On 



52 


Catalogue -of Reptiles, 

one side, a small piece is detached from the 4th upper lahial and enters 
the orbit. Vertical large, with sub-parallel sides. Superciliaries very 
large, almost equalling the vertical rostral, a little broader than high. 
Nostril rather small, between two large nasals. Lower labials twelve, 
two subequal pairs of chin shields forming a suture with seven labials. 
Seventh lower labial much the largest. 

Colour reddish grey, with four rows of elongate, rhomboidal, intensely 
black spots each enclosing a pale ocellus. These spots fade towards 
the hinder part of trunk and on the tail are replaced by four deep 
brown bands, two broad dorsal ones and two narrow lateral ones, 
separated by narrow white bands. An oval black spot from eye 
to gape. 

a. young. Birina. Col. Nuthall. 

C. colubrinijs, Blyth. 

a . in a bad state for 

description. Darjiling. W. T. Blanford, Esq. 

0. (Platyceps) semi-easciattts, Blyth. 

Scales smooth, in nineteen rows. Anteoculars two, the lower very 
minute, upper large, touching the vertical. Postoculars two, subequal. 
Upper labials nine, fifth and sixth enter the orbit. Occipitals very 
large, nearly twice the size of the vertical, squarely truncate behind. 
Vertical with very concave sides. Superciliaries large, pointed in 
front. Loreal square, very small. 

Colour pale olive grey, transversely dark, barred and spotted. The 
bars of the neck breaking up into spots on the body and becoming 
obsolete behind. A horse shoe mark with the end directed backwards 
on the occipitals. A pale elongate lateral ocellus on each occipital. 
Belly white. 

a. young specimen. Suhathoo. Eev. Cave Brown. 

COMPSOSOMA, Dumeril et Birron. (sp.) 

0. RADIATUM, Pteinw. 

a, adult and 2 young. Bamri. Capt. Abbott. 

b, adult. 

C. MELANURUM, Sclll. 

C. re ti curare, Cantor. 

0. Hodgsoni, Gimth, 


CYNGPHIS, Gray. 

C. malar aricuSj Jerdon. 

a. adult. South India. P. Jerdon. 

b. young. 


Ceylon, Madras. 


0. Helena, Daud. 
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P. MUCOSUSj L. 

a. adult. 

b. ditto. 

c. young. 

d. ditto. 

e. adult. 


PTYAS, FlTZINGER. 

Bengal. 
Port Blair. 
Subathoo. 
Andamans. 
Calcutta. 


Lt.-Col. Tytler. 
Bev. Cave Brown. 
Lt.-Col. Tytler. 
Mr. Swarries. 


P. Korros, Beinw. 

a. half grown, Ceylon. 

b . Darjiling. 

c. young, (white barred.) Bangoon. 


Dr. Kelaart. 
Capt. Sherwill. 
Dr. Fayrer. 


Labelled fe j oidm” by Mr. Carlyle, but has only 15 rows of scales ; tbo 
type of “ pietus 55 having 23, (vide page 51.) 

d. two young, Groalpara. Dr. Thornburn. 

c. adult. 

P. constrictor. 

a. South Carolina. Bev, T. Fitzgerald. 


XENELAPIIIS, G6ntiier. 

X. iiexahonotijs, Cantor. 

a . half grown. 

ZAMENIS, Wagler. 

Z. ventrimaculatus, Gray. 

Coluber diadema, Blyth, 

a , adult. ? ? 

* Z. diadem a, Schl, Sind, Bombay. 

Z. gracilis, Giinth. Sind, Dakhan. 

Z. EASCIOLATUS, SliRW. 

a . adult. Bamri. Purchased. 

b. ditto. 

c. young. South India. P. Jerdon, 

This specimen was labelled, “ Gorypliodon pietus” but it is cer- 
tainly Z. fasdolatus . The 5th upper labial has its ascending ramus 
detached to form a supernumerary postocular, three in all, but the 
large frontals, very broad, vertical anteriorly, and 21 rows of smooth 
scales sufficiently indicate the species. 

d. adult. 
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In our adult specimens a. and h, the 3rd upper labial is undivided, 
and therefore just enters the orbit with its posterior angle. In the 
young, the anteocular touches the vertical as described by Gunther, 
but does not quite reach it in either of the adult specimens a. b. and cl. 

ZAOCYS, Cope. 

Yl. carinatus, Giinth. 

a . skin and tail of adult Darjiling. Major SherwilL 

b. several ditto. S. E. Himalaya. 

HEEPETOEEAS, Gunther. 

II. Sieboldi, Giinth. Sikim. 

Scales in nineteen rows, feebly keeled on the back. Anal and sub- 
•caudals bifid. Rostral broader than high, convex just reaches the 
surface of head. Anterior frontals sub-pentagonal, broadest behind, 
rather more than half as large as the posterior frontals, which are bent 
down at the side. Vertical, superciliaries and occipitals normal, pro- 
portionate. Nostril between two largish nasals. Loreal small, smaller 
than nasal. Anteoculars two, the upper large, but does not touch ver- 
tical. The lower small, wedged in between the third and fourth labials ; 
looks like a detached piece of the third labial. Postoculars two, small, 
the lowest in contact with two temporals. Upper labials eight, the 
fourth and fifth enter the orbit. 

Chin shields two pair, contiguous, touching six lower labials. First 
lower labials form a suture, second very small, sixth largest. 

Eye large, pupil round, ventrals strongly upturned at the sides, the 
upturned ends being dark coloured. Colour above olive brown. A black 
band down each side of spine from neck to tail, with an interspace of 
five scales between. A second narrower band two scales below r the last. 
Belly dusky, throat yellow. 

A black streak from eye to gape. 

This deseription is taken from a specimen in the possession of 
Mr. Grote. 

One specimen exists in the museum, as far as I can judge, without 
-extracting it from the bottle. It differs ‘from the above and agrees 
with the type in having only one anteocular ; but as in the above speci- 
men the eye is on the 4th and 5th upper labials, whereas the type has 
three upper labials entering the orbit, this is probably an individual 
peculiarity. 

a, adult. No record. 


TEOPIDONOTUS, Kuhl. 

T. QUIN C UN CIATUS, Sell!. 

T. umhmtus , Schl. 

a. three specimens. Bengal, Pinang, Eangoon. 

b. adult & 2 young. Bengal. 

c* Upper Pegu. W, T. Blanford, Esq. 
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d. Upper Pegu, W. T. Blauford, Esq. 

e. Andamans. Col. Tytler. 

«* . ■ 

/. Sunderbuns. A. 0. L. Carlyle, Esq. 

g. ? style of marking of this species, but can’t be removed 
from the Lottie,, neither is any note attached. 

T. stkiolatus, Blytb. Andamans. Lt.-Col. Tytler. 

Scales in nineteen rows. 

Anteocular one, postocnlars three or four. Upper labials eight. 
Third and fourth enter orbit, when four postocnlars are present only 
the third enters the orbit ; anal divided. Colour pale olive brown. A dark 
patch below the eye, a conspicuous dark leaden stripe from, behind,, 
the eye over the angle of the mouth all down the side, with a second 
narrower one below it. The lower stripe passes through the upper 
edges of the second row of scales. Beneath white. No ventral dots. 
The ventral row of scales white with brown tips,. 

Body 22.5, tail 1 2 = 34.5. 


T. submintatits, Beinw. 
a*, several specimens. 


b. several specimens, 
e. (?) large specimen, 
no markings. 

T. STOLATUS, L. 

a. three specimens. 

b. two ditto. 


Kungpore, 

Bamri. 

Pegu. 

Assam. 

No record. 


Mr. Bonneau. 
Capt, Abbot. 

Capt. Berdmorey 
T. Bobinson, Esq. 


(?) 

Dr. Kelaarfc. 

T. Moseley, Esq. 


Calcutta (?) 

Ceylon. 

c. Calcutta. 

cL Near Calcutta. A. C. L. Carlyle, Esq. 

T. nigrocinctus, Blyth. 

a. many specimens. Pegu. Major Berdmore. 

T. platyoeps, Blyth. J. A, S. XXIII. p. 297. 

a . two specimens. Darjiling. Capt. W. T. Slier will. 

The Assam and Khasia specimens (1, e.) are no longer in the 
museum. This is a very aberrant species, with rounded frontals and 
almost smooth scales. It might advantageously in my opinion be 
separated, but I follow Dr. Gunther in retaining it in the genus, as I 
have no good specimens to diagnose. 

T. an gusticeps, Blyth. J. A. 8. XXIII. p. 295. 


a. adult and young, Bamri. 


Capt. Abbot. 


T. hagrops, Blyth. J. A., S. XXIII. p. 296. 

a, two specimens. Darjiling? Capt, Slier will* 
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T. plumbicolor, Cantor. 

Xenodon viridis. Dam. et. Rib. 

* 

a. young. Bundelkand. Dr. Spilsbury. 

T. fascia.t'O’Sj L. N. Carolina. Eev. J. Fitzgerald. 

T. ordinates, L. Ditto. Ditto. 

T. NATRIX, L. 

a . England. R. Hancock, Esq. 

b. Ditto. E. Ely tli, Esq. 

T. OLIVACEtJS, Elytll. 

a. two specimens. ? ? 

T. dips as, Blytk. 
a. specimen in very 

poor state. • Darjiling. W. T. Blanford, Esq. 

Tke type specimen o! Blytk’s description is no longer in tlie 
museum. 

T. ? 

a . specimen in too poor a state for description. 

Darjiling. W. T. Blanford, Esq. 
T. macrophthalmus, Giintli. Kliasi kills. 

T. Himalayanus, Giintk. Nipal, Sikim. 

T. mon tic ola, Jerdon, Wynaud. 

T. Ceylonensis, Giintk. Ceylon. 

T. Beddomii, Giintk. Nilgkiri kills. 

T. zebrinus, Blytk. Mergui. 

J. A. S. XXIII. p. 295. 

Type specimen presented by Major Berdmorc, no longer in 
tke museum. 

T. HYDRUS, PalL 

a. 2 2 

I kave no doubt of tkis identification. 

Seales 19 rows. Eight upper labials, only the fourth entering the 
orbit. Superciliary very large. Anteoculars three, postoculars live. 
It is particularly annoying that tke label of this specimen is torn off. 
It is recorded with doubt as from India by Gunther in his Brit. Mus. 
Catalogue, page 63, but excluded from his Catalogue of Indian reptiles. 
The fragment of a label remaining, seems to show it was presented by 
a clergyman, “ Rev.’ 5 remaining ; probably tke Rev. Cave Brown or tke 
Rev. Lindstedt, in wkick case it is probably an Asiatic specimen. As 
it is not an American species, it is unlikely to be our American contri- 
butor Rev. F. Fitzgerald. 
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T. Mortoni, Theobald. 


Scales strongly keeled, in nineteen rows. 

Anteoculars two, the lowest most minute, looks like a fragment 
detached from the second labial. Postoculars three small; equal ; on 
one side all united into a narrow band, half as broad but almost equal 
in length to the superciliary. Anterior frontals squarish, truncate in 
front, posterior frontals broader than long. Loreal small, Anal bifid. 

Upper labials seven, third and fourth enter the orbit. Two pair 
large chin shields. The hinder ones rather larger and longer. Colour 
(bleached) pale brown with a darker vertebral stripe. On the side 
of body, obsolete rows of white (yellow) splash-like or linguifonn 
spots, those bordering the vertebral stripe being conspicuous and 
cateniform, and occupying the upper basal portion of the scale. A few 
dark spots subordinately intermingled, but which form a sort of 
cateniform line each side of the spine. Belly yellowish. No marks on 
the head. 

a. type. 

Labelled 6{ Homolopsis ” by Mr. Carlyle, but no note of 
donor or locality. 

This species seems to approach nearest to T. tigrmus, but the 
coloration is entirely different. 

I have much pleasure in naming it after Dr. Morton, Civil Surgeon 
of Port Blair, who has most obligingly forwarded me, on more than 
one occasion, interesting collections from Port Blair and the neigh- 
bourhood. 

ATEETIUM, Cope. 

A. Schistosum, Baud. 

a. many specimens. Lower Bengal. 

b. Ditto. A. C. L. Carlyle, Esq. 

XENOCHKOPHIS, Gunther. 

X. CERASOG ASTER, Cantor. 

a . Lower Bengal. ? 

FOWLEA,. Theobald. 

A. Tropidonoim, with smooth scales and the aspect of Ilgpsirlmm . 

F. Peguensis, Theobald. 

Head as in Tmpidonotus. Upper labials nine. The fourth and fifth 
enter the orbit. Anteocular one. Postoculars three, Loreal one 
squarish, Nasals two, Frontals two pair, anterior ones small and pointed. 
Vertical moderate, Superciliaries and Occipitals large. Anal bifid. 
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Scales smooth, lozenge-shaped, on neck in seventeen, on body in fifteen 
rows. 

Colour of male dark umber brown, beneath white ; colours distinctly 
separated, upper labials while. 

Females, yellowish brown, mottled largely with yellow, which colour 
sometimes predominates. 

a. adult male, (type.) Rangoon. W. Theobald, 

Junr., Esq. 

Captured by E. Fowle, Esq., who is one of the very few 
who have liberally aided me in the study of our Indian 
reptiles. 

CADMUS, Theobald. 

Head thick, cuneiform. Form stout, but otherwise much like Tro- 
fidonotvs . Scales smooth, in 27 rows. Anal bifid, eye moderate, 
pupil round. 

C. cuneiformis, Theobald. 

Rostral large, running well back on the top of the head and encroach- 
ing between the anterior frontals. Nostril between two nasals. 
Anterior frontals very small. Posterior frontals large. Loreal small, 
triangular, with apex between anteocular and posterior frontal, An- 
te ocular one large, postocular three, upper labial seven, only the fourth 
entering the orbit. 

Head high shelving in front, pointed, stout and cuneiform. A large 
pair of chin-shields in contact with 5 labials and followed by a small 
pair. 

Colour yellowish olive brown. An obsolete band of spots, down the 
back on each side of spine, and lower on the side a strongly defined 
band of black spots, many of them like a hollow horseshoe four scales 
apart. Below dusky white, with an elongate streaky spot at the side 
between each 4th and 5th ventral. 

a. type. Simla. Purchased. 

This very curious snake partakes of the characters of Tropidonotus 
and Hypsirhma even more than Pegua does. 

TOMODON, Dumebil et Bibron. 

T. strigatus, Bum. et Bib. 

a . specimen injured. Calcutta. Mr. C. Swaries, 

This specimen is so crushed that I cannot make out its head shields, 
but it appears to be identical with a single specimen obtained by 
myself in Birma. It is not included in Gunther’s Indian Reptiles, but 
is recorded from India in the Brit. Mus. Cat. Colubrine Snakes, p.\52. 

Perhaps Hypsirhina plumbea. 
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FAMILY P S AMMOPHIDiE . 

PSAMMOPHIS, Both. 

P. SIBIL ANS, L. 

a. Somali country. Lt. Speke. 

P. condanarus, Merrcm. 

PSAMMODYNASTES, Gunther. 

P. PULYERTJLENTUS, Boie. 

Dipsos ferruginea , Cantor. 
a. five adults. 

h. two adults. Assam, Robinson, Esq. 

c. many specimens. Birina. 
cl 

FAMILY DENDROPHIDJE. 

GONYOSOMA, Wagler. 

G. oxycephalum, Boie. 


Herpetoclryas prasinus , Blyth. 


a. five adults. 

Andamans, 

Capt. Hodge. 

b. ditto. 

Mergui. 

W. Theobald, Jr., Esq. 

c. ditto. 

Pegu. 

Maj or B erdmore . 

d. smaller. 

Assam. 

Robinson, Esq. 

e. young. 

Andamans. 

Lt.-Col. Tytler, 

G. gramineum, Giinth 

, Khasi bills. 


G. tenatum, Gray. 

Ditto. 


DENDROPHIS, ; 
D. picttjs, G-mel. 

Boie. 

a, adult. 

Ramri. 

Capt. Abbot. 

b. two ditto. 

Andamans. 

Capt. Hodge. 

c. two ditto. 

Mergui. 

Major B erdmore. 

d. two ditto. 

Assam, 

Major Jenkins. 

e. three ditto. 

Malacca. 

Rev. E. Lindstedt. 

/. two ditto. 

Andamans. 

Col. Tytler. 

g. large adult. 

Calcutta, 

E. Blyth, Esq. 
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CIIRYSOPELEA, Bora. 

C. ORNATA, Shaw. 

a. four specimens. 

b. two ditto. Malacca Rev. E. Lindstedt. 

c. three ditto. 

d. Pine adult. Shuegheen. Major Berdmore. 

This specimen was captured devouring a Ptychozoon. 

e. young, black banded. 

FAMILY PRYIOPHIDiE. 

TROPIDOCOCCYX, Gunther. 

T. Perroteti, Bum. et Bib. 

LeptopJm Canariensis ) Jerdon . J. As. Soc. Bengal, XXII. 
p. 550. 

a . adult. Ootakamund. W. Theobald, Jr., Esq. 

TRAGOPS, Wagler. 

T. prasinus, Reinw. 

a, adult. Pinang. Brigr. Frith. 

b , ditto. Mergui. Capt. Berdmore. 

c, ditto. Sylhet. F. Skip with, Esq. 

T. dispar, Glinth. Anamallies. 

T. fronticinctus, Gimth. Pegu. (Captured there by me.) 

PASSERITA, Gray. 

P. MYCTERIZANS, L. 

a . adult. Lower Bengal. 

K ditto, bad state ; Calcutta, 
has swallowed 
a Calotes versicolor. 
c. ditto. 
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FAMILY DIPSADIDiE. 

I) IPSAS, (Auct.) 

D. CYNODON, CUV. 

a. adult. Malacca. E. Lindstedt, Esq, 

b. ditto, Mergui. W. Theobald, Jr,, Esq. 

c. ditto. Thaiel tmio. W. T. Blanford, Esq. 

D. TRIGONATA, Selin. 

a. 

b. Subathoo. Bev. Cave Brown. 

c. Jessore. Frith, Esq. 

cl. 

D. Forsteni, Bum. et Bib. 

Huge adult. Bengal. 

Labelled, u D. trigonata , Lower Bengal*’ but no other re- 
cord of this scarce species. Beddom has got it on the 
Anamallies. 

b. adult (bleached), no record. 

B. NIGROMARGINATA, Blyth. 

D. bubalina , Klein ? 

I am not convinced of the identity of these two species, which Gun- 
ther unites. I can see no “apical grooves” to the scales in our 
specimen, and the loreal is not higher than long as on B. bubalina , 
The coloration of the under parts too is different. 

B. MULTIMACULATA, Schl. 

a. adult. Hongkong. G. Bowring, Esq. 

b. two ditto. 

Many specimens of this snake from Birma, where it is common, 
seem to have disappeared from the museum. 

D. MULTIEASCIATA, Blyth. 

a. young. Subathoo. Bev. Cave Brown. 

Perhaps a young, D. trigonata . 

P. hexagonotus, Blyth. 

a. many young. Andamans. Oapt. Hodge and Col. 

Tytlcr* 

The type specimen is no longer in the museum, and these young 
specimens are unsatisfactory data for specific identification. 
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D. boops, Giinth. Bengal, Borneo. 

I). dendrophila, Beinw, Pinang. 

D. bubalina, Klein. 

P. Gokool, Gray.- Bengal, Pinang, 

P. Ceylonensis, Giinth. Ceylon. 

The island representative of P. trigonata. 

FAMILY LYCODONTIDiE. 


LYCODON, Bom. 

L. AULICUS, L. 

a. four specimens. Calcutta. 

1. three ditto young. Andamans, 


c. five ditto. Pegu. 

cl. adult. Moulmein. 

e. two. 


/. young. South India. 

g. ditto. Ceylon, 

h. adult, from the Andamans. 

i. white barred var. 


E. Blyth, Escp 
Capt. Hodge and Col. 
Tytler. 

Major Berdmore. 

Kev. F. Mason. 

Dr. Jerdon. 

Dr. Kelaart. 

Lt.-Col. Tytler, 


L. striatus, Shaw. Anamallies. 


L. Anamallensis, Giinth. Anamallies, 

TETBAGONOSOMxl, Gunther. 

T. effrene, Cantor. Pinang. 

LEPTOKHYTAON, Gather. 

L. jara, Shaw. 

a. many specimens. “ India generally, 57 

OPHITES, Wagler. 

0. stjbcxnctus, Boie. Pinang. 

No anteocular. 

0. albofuscus, Puxn. et Bib. Malabar? Sumatra. 
One anteocular. 
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GERCASPIS, Wagler. 
C. cabin at a, KuliL Ceylon. 


FAMILY AMBLYCEPHALIDAE2. 

AMBLYCEPHALUS, Kuiil. (sp.) 

A, Boa, Kuhl ? Pinang. 

P AREAS, Waller. 

P. Berdmorei, Theobald. 

Aplojpeltura boa . /S'c7tZ. apud Blyth. The adult. 

P areas macularius , Blyth. The young. 

This is a very singular snake. The young is totally unlike the 
adult, and has been described by Blyth, and referred to another genus, 
and the adult erroneously referred to Aplopeltura ( Amblycephalus.) 
The snake, however, is not Amblycephalus , as it has divided sub-cauclals, 
but one loreal, and 15 rows of scales, and as it clearly tends to unite 
the two genera ; is a distinct species, which, to prevent confusion of 
synonyms, I have given a fresh name to. It approaches Amblyce - 
phalu s in the eye being separated from the upper labials, and in the form 
of the head which, however, is only characteristic of the adult. 

Adult. Body strongly compressed, scales smooth, in fifteen rows or 
faintly keeled on the back. Head high quadrate, blunt, pug-nosed. 
Eye large, Pupil vertical. Rostral high, not reaching the surface of 
head, deeply excavated below. Hasal large single, high, with nostril 
pierced behind, upper labials 6 or 7, anterior ones high narrow. Eye 
surrounded beneath with 5, 6, or 7 small shields, excluding the labials 
from orbit. Loreal one, rather small. Frontals subequal, anterior 
smallest. Superciliaries large, as large as posterior frontal fully. Y ertical 
and Oceipitais normal, nearly equal in size. Lower Labials 8, very 
narrow, 8 pair large transverse gular shields. The 1st forms a suture 
with the 4 front labials. Anal entire, Sub-caudals divided. 

In the young. ( Pareas macularius , Blyth.) The shields of the head 
are rather irregular. The anterior frontals are very small. In one 
the vertical is an equilateral rhomboid from the straightening of the 
sides. The posterior Frontal enters the orbit in some. The Super- 
ciliary is large and enters a notch between the Vertical and Oceipitais. 
Oceipitais extremely large. Seventh upper labial very long. The 
labials and additional oculars and peculiar gular shields as in the adult. 
Anal entire ; sub-caudals divided. 

a, two adults. Tenasserim. Major Berclmore. 

Color uniform ochraceous, with obsolete traces of vertical bands 
down the body. Two converging dark lines on the nape, and traces of 
a white collar in one specimen. Belly white. 

Body 195, tail 4.5 = *24.0 inches. 
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b. three young. Martaban. Major Berdmore. 

Body rich reddish brown, with somewhat reticulate bars formed by 
some of the scales being parti-colored, white in front, and deep claret 
color behind, giving a half banded, half spotted appearance to the 
snake. A conspicuous white collar on the nape, mottled with claret red* 
Belly brown, spotted and mottled. 

P. MODESTTJS, Theobald. 

Head rather thick. Anterior frontals small, broader than long. 
Posterior frontals large, bent over the side and entering the orbit. 
Superciliaries small. Boreal moderate. Anteoculars two, very small. 
Postocular one, very small, with a band like sub-ocular, which excludes 
the labials from the orbit. Scales smooth, in fifteen rows. The verte- 
bral series not enlarged, but the four vertebral rows faintly keeled. 
Anal entire ; sub-caudals bifid. Upper Labials seven, 4th and 5th high, 
under the orbit, but separated by a sub-ocular, 6th low, 7th very long 
with two elongate temporals above it. Three pair of large transverse 
gular shields. Above, uniform brown, below pale yellowish. 

a. type specimen. Bangoon. Col. Nuthall. 
FAMILY XENOPELTID JS. 

XENOPELTIS, Beinwardt. 

X. uNicoLoit, Hein. 

a. three specimens. Pegu. 

b. two ditto. 

c. one ditto. Trichinopoli 

d. two ditto. Andamans. 

A powerful and ferocious snake ; when alive, its color above is a deep 
blue, with metallic iridescence. 

FAMILY PYTHONHLE. 

PYTHON, Daudin. 

P. RETICULATUS, Schn. 


a. young. 

b. ditto. 

Nicobars. 

Lt.-Col. Tytler. 

c. ditto. 

d. ditto. 

Mergui. 

Major Berdmore. 

e. ditto. 

Malacca. 

Bev. W. E. Lindstedt. 

/. stuffed specimen. 



<j. h. i. three do. poor state. 
MOLURUS, L. 



a. young. 


Major Berdmore. 
India House. 

H. F. Blanford, Esq. 
Col. Tv tier. 
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b. ditto smaller. 

c. (?) stuffed. 

BOA, Gray. 

B. CONSTRICTOR, L. 

E. Blyth, Esq, 

b* E. Blyth, Esq. 

GONGYLOPHIS, Wagler. 

G. conicus, Schneid. 

a. four specimens. Upper India. 

ERYX, Baudin. 

E. J ohnii, Russell 

a. three specimens* Pind Badun Khan, W. Theobald, Jr. 

b. young, pale co- Esq. 

lored with dark 

bands over the 
back. 

FAMILY ACROCHORBIBiE. 

ACROCHORBUS, Hornstedt. 

A. Javanicus, Hornst. Pinang, &c. 

CHERSYBRUS, Cuvier. 

C. granulatus, Schneid. 

a. adult, Hidgilli. H. L. Haughton, Esq. 

FlMILY HOMALOPSIDJS 

CERBERUS, Cuvier 

C. rhynchops, Schneid. 

a. adult, Andamans. 

b. two smaller, Bitto. 

^ c. two ditto. Lower Bengal. 

d. three ditto. Bitto. 

e. large adult. Bitto. 

/. smaller, Bitto. 

g, ditto. Moulmein. 


Lt.-Col. Tytler. 
Capt. Hodge and 
Col, Tytler. 


Br. F. Mason. 
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HOMALOPSIS, Sp. Kuiil* 

II. BUCCATA, L. 

Pythonella semizonata , Blyth , 

a. type of Pythonella. Martaban. Major Berdmore. 

Labelled in Mr. Blyth’ s writing Pythonella, not Pythonia as printed, 
and quoted by Gunther. 

IIERPETON, Lacepede. 

II. TENTACULATUM, Lacep. 

TYTLERIA, Theobald. 

Aspect of MypsiMiia scales, smooth, in seventeen rows. Nostral 
lateral, almost dividing a smallish oblong nasal : frontals two pair : three 
upper labials enter the orbit. Loreal elongate : anal and sub-caudals 
bifid : eye small ; pupil vertical. 

T. HYPsiRiiTN oides j Theobald. 

Habit moderate, aspect of the Enhydrinm. Head shield normal. An- 
terior frontals slightly pentagonal, half as large as posterior. Nasal 
a trifle less than loreal. Ante-ocular one, reaching to the vertical. 
Postoculars two, small. 'Vertical straight in front, sides rapidly con- 
verging behind. Superciliaries moderate, broad behind. Occipitals 
moderate. Upper labials nine, 3rd, 4th and 5th enter the orbit. Two 
pairs of chin shields touching one another. Sixth lower labial largest, 
touches the middle of second chin shield. 

Color uniform reddish brown above. Belly yellowish white, length 
21.00, tail injured 1.00 = 22.00 inches. 

a. type specimen. Andamans. Lt.-Col. Tytler. 

HYPSIRHINA, Waglek. 

H. eisthydets, Schneid. 
a. Adult and young. 

1. Young. Calcutta. Mr. C. S wanes. 

A variable species as to form and coloration, and consequently much 
burdened with synonyms, being indebted to Dr. Gray for three of them, 
bilmeata , trilmeata and furcata, according to Gunther. It is a common 
species, with scales in twenty rows. 

H. plumbea, Boie. 
a. many specimens. 

Nearly related to the last, but with a stouter head, and scales in only 
nineteen rows. 

H. ciotensiSj Gray, 
a. small specimen. 
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FARANCIA, Gray. 

F. FASCTATAj Shaw. 

a. lino adult. North Carolina. Rev. F. Fitzgerald. 

ABASTOR, Gray. 

A. erythrogrammus, Wagier. 

’Hoinalopsis parsicips , Blyth, 

a, fine adult. North Carolina. Rev, F. Fitzgerald, 

FORD ONI A, Gray, 

F. xjnioolor, Gray. Pinang. 

CANTORIA, Girard, 

C. elongata, Girard. 

FERANIA, Gray. 

F. SlEBOLDII, Sclll. 

a. adult. Pegu. Major Berdtnore. 

HIPISTES, Gray. 

II. hydrinuBj Cantor. 


a. Rangoon. Dr. Fayrer. 

GERARD A, Gray. 

G. bicolor, Gray, Basse in river . 


SECOND SUB-OBDEE, SERPENTES 
COLUBBINI VENENATL 

# 

FAMILY HYDROPHID E. 

ENHYDRINA, Gray. 

E. ben galen sis, Gray. 

ValaJmdyen, Gray . 

Hydras sell istosus, Cantor . 
a . adult, foetal young. Sandhcads. 

Ik adult, Mack spotted, Ilidgelli, II. L. Ilaughton, Escp 
c, 4 adult, 1 young, 2 foeti. 
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HYBKOPBIS, Batjdin, (sp.) 

H. Gracilis, Shaw. 

a. adult. Sandheads. W. Earl, Esq, 

b. younger. Sandheads, 

c. very young. 

Tins specimen (b.) has 73 dark bands. On the neck these bands are 
confluent and constitute the general color; the pale yellow lines being 
broken up into oval spots on the sides. On the back the bands are 
rhombic, on a yellow ground. On the tail they are broad, with narrow 
upright bars of the yellow ground color between them. 

H. Jerdonii, Gray. 

Hydrus Gantorii , Jerdon , Mus , label, 

Hydrus nigrocinctus , Cantor, 

a. flue specimen. Mergui, W. Theobald, Esq., Jr, 

H. nigrocincta, Baud. 

a . young. 

The black bands are more symmetrical than on the type, isolating 
the pale ground color into ellipsoid bands, which are wflder than in the 
type, covering eight scales in the middle or broadest part. On one 
side of our specimen, there are two, on the other only one postocular. 

H. cijrta, Shaw. 

a. small specimen. f * 

This does not quite agree with the description, as there are four 
cross bands, but the decided yellow temporal streak is a sufficient 
character to recognize the species by, 

H. oyanocinota, Baud, 

Hydrus stri'atus 7 Cantor ; 

fi. adult. China. 0. J. Bowring, Esq. 

1. young. Hidgilli, JEL L. Haughton, Esq, 

c, very young. • 

a. has the tail very round and thick, as Gunther says is the case with 
old males. 

The small specimen c. is remarkable for thenarrowness of the bands 
which are narrower than the pale interspaces. It exhibits also the trans* 
verse frontal streak which becomes obsolete with age. 

H. robusta, Fischer, 

a. fine adult, Hidgilli, H. L. Haughton, Esq, 

I think this must be a variety of H.< robusta, though the scales 
are small, and I can find no central tubercle, Beales on neck in 27 rows. 
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Eye very small, over 3rd and 4tli labials. Snperciliaries very large. 
Six tipper labials, 1st small, the rest large, subequal, regular. 

Color greenish-olive above, yellow, below with narrow distant black 
cross bars, formed on the bejly of only single black scales ; chin shields 
two pairs, approximate : 4th and 5th lower labials large. 

H. coronata, Gunther. 

II. obscura , Dumeril , Mus. label. 

a. adult. Hidgilli. if. L. Haughton, Esq. 

This specimen was labelled H. obscura , but accords minutely with 
Gunther’s description of II. coronata . 

H. stricticollis, Gunther. 

H. obscura , Daud. Mus. label. 

a. adult. Hidgilli. H. L. Haughton, Esq. 

A variety probably of this species, though not quite corresponding 
with Gunther’s description. 

Scales on neck in 35 rows ; on body in 45, with an indistinct central 
tubercular keel : one anteocular, one postoeular : 3rd upper labial does not 
touch nasal ; 3rd and 4th enter the orbit ; one large anterior temporal, 
two small posterior ones, alongside of the occipital. Ventrals entire, 
broader than adjoining scales, very obscurely three-keeled. IsTo enlarged 
prseanals. Above blackish olive, below yellowish, faintly dark banded ; 
markings blended and obscure. 

H. chloris, Baud. 

H. gracilisj Shaw apud Blyth . 

H. Lindsay i 7 Gray (?) 

a . Akyab. — Dunn, Esq. 

b . Sandheads. 

These specimens accord very well with H. clitoris as described by 
Gunther, save that the rostral is quite as high as broad. In this 
single character, they resemble II. Lindsayi, Gray, which must, therefore 
be held to be very doubtfully .distinct from the present species, the 
only other differences seeming to be insufficient for specific separation, 
such as coloration and the number of ventral shields, which per se } -when 
weighed against the strict agreement of all the other characters, are 
comparatively unimportant. 

H. Guntheri, Theobald. 

Scales on neck in 43 rows, on middle of body in 51, strongly keeled, 
subequal.- Ventrals undivided, bi- tubercular : one ante-ocular, one 
postoeular. Upper labials six; 2nd very large, 3rd and 4th enter the orbit; 
6th low, wedged between two temporals. A large upper temporal in 
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contact with the postocular, the occipital, two lower temporals and 
three small temporal scales behind. Shields of head as a Mg dm phis, 
pustular. Each labial smooth in front, pustular behind. A small pair of 
rounded chin shields separated by a groove. 

Color yellow, with dark lozenge bars on the back, becoming obsolete 
on the sides: Belly uniformly yellow. Tail dark, with yellow stripes. 

The specimen was jumbled among a lot of Enhydmue, probably 
from the Sandheads. 

Its nearest ally is H. Stohesii, but it seems a new species, and I have, 
therefore, separated it under the name of the distinguished Herpetolo- 
gist to whom Indian Naturalists are so deeply indebted for his labors, 
more especially in this confused Family. 

H. trachyceps, Theobald. 

Head conical, pointed or subtriangular, hardly longer than broad. 
Body moderate, throat not slender. One ante-ocular, one postocular: 
occipitals not broken up, entire. Six upper labials, the two last having 
two small plates below them ; 1 st upper labial very small ; 2nd very large ; 
3rd enters the orbit with its posterior angle ; 4th under the orbit with a 
lower supernumerary plate wedged in behind it, and above it and the 
5th ; 5th touches postocular ; 6th just touches postocular, and joins the 
temporal. Two pairs of chin-plates approximate, irregularly rhomboidal. 
Five lower labials, with a row above of marginal scales. Yentrals small 
but distinct, smooth. Scales smooth on neck, in 32 rows. Color greenish 
yellow. Back barred with 63 dark lozenges combined in faint bars 
across the belly, on the anterior two-thirds of the body. Length 
35 inches, 

a. Female and foetus. Mergui. W. Theobald, J: i\ 

This specimen was labelled II. nigrocincta, Daud. with which it has 
no affinity. Its thick neck, remarkably conic head and ventral plates 
distinguish it from any snake described by Gunther. 

“ Ray of Bengal 1 ' is the only note attached to it, but I think I recog- 
nize it* as one of many (and almost the only one remaining) presented 
by me from Mergui, where great numbers are daily captured in the 
fishing stakes. 

. H. viperina, Schmidt. 

a. young. Rangoon. Col. Nuthall. 

This specimen is in a bad shrivelled state, and is but doubtfully 
referred to this species. The broad nasals posteriorly, broad anterior 
ventral and coloration seem to agree with the type. 


PELAMIS, Daudin (sp.) 

P. bicolor, Schneid. 

a. line adult. Nicobars, M. Busch, 

(var y sinuala .) 
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PLATURUS, Latkbillb. 

P. scutatus, Laur. 

a. adult. Ramri. Capt. Abbott. 

b. young. Pinang. Capt. Lewis. 

P. Fischeri, Jan. Bay of Bengal. 

FAMILY ELAPIDiE. 

HAMADRYAS, Cantor. 

H. el aps, SeliL 

II vittatus, Elliott. ' 

II opMophagus, Cantor ... 

a. fine adult, J. A.S. XXYIII. 411. Port Blair Lt.-Col, 

Tv tier. 

1). young. Andamans. Capt. Eales. 

c. head of adult 
(same bottle as Z>). 

NAJA, Laurenti. 

N. TRiPUDiANS, Merr. 

A 7 . lutescens , Laur . 

A 7 , ft/m, Cantor . 

A 7 , haouthm , Less. 

AT. split atrix^ Rein . 

A 7 , larva ta, Cantor . 

а. adult no spec- Probably from Pegu. 

tacles. * 

б. adult. Probably from Pegu. 

Head pale. Body above brown and black mottled. Belly black* 
Throat yellow (?) then a scale of 5 black scuta, followed by a band of 
5 yellow ones. Two black gular spots just in front of head. Ho spec- 
tacles, but an oval black spot in the centre of a pale oval area. Fore 
part of body dark and pale banded. This fine specimen has suffered by 
being mercilessly rammed into too small a bottle. 

c. adult (bleached.) 

Neck finely displayed with large spectacles. 

d. half grown from Pegu, I believe, from its oval mark. 
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e. half. Bengal probably. Spectacles distinct. 

f. ditto two specimens, ditto. 

g. ditto. 

h. ditto 8 specimens, from Pegu probably. 

A large central and two small lateral dark spots in a pale 

oval area. 

i. ditto two specimens (bleached), from Pegu probably. 

No spectacles, oval mark only with dark centre. 

j. ditto swallowing a Bafo melanosticlus . 

7c. ditto, 8 specimens from Pegu probably. 

Z. ditto Mergui. Major Berclmore. 

m. ditto ditto. W. Theobald, Esq. , Jr 

n. young. Bengal (?) 

Spectacles displayed. 

o. ditto ditto. 

p. ditto, 4 specimens, all from Pegu probably. 

q. ditto two-headed monster. ...... Nawab of Dacca. 

r. head of cobra distended ; no spectacles or other mark. 

Most of the specimens in the collection belong to the variety which 
occurs on the east side of the Bay, without spectacles, but with merely 
a pale black central oval mark on the neck. The ordinary spectacled 
variety I have never ousted in Pegu or Tenasserim. 

The commonest color of the cobra is a uniform brown, rather dark, 
but I have seen many living ones in Bengal, almost pale yellow or 
yellowish stone color. Prom this pale tint, the color passes' through the 
four varieties to uniform black. The pale varieties are called in Bengal 
“ Gorkmon,” and the black is known by the name of “ Kaoutkia,” with 
the epithet black often affixed. It is the largest and most dreaded 
variety, but I don’t think its color is the result of age, as I have seen 
fully adult cobras of a pale yellowish color, though rarely. The Pegu 
variety is dark, with the oval mark very constant, and never exhibits 
any approach to the spectacles. 

Dr. Giinther remarks “ Singularly, it has never been observed by 
Mr. Hodgson in the valley of Nepal.” This is very easily accounted 
for, since few could venture to kill a cobra, even for scientific ends, in 
the rigorously Hindu Kote of Nepal. In Biutish India, decent Hindoos 
will not kill a cobra; and if one has taken up his abode in a house, he 
is either permitted to remain, or else carefully inveigled into an earthen 
pot, which is then closed and carried off for miles, before it is opened 
and the sacred reptile within respectfully allowed to regain his liberty. 

I have myself witnessed this deferential deportation of the cobra in 
Bengal ; but of course none but the orthodox Hindoo is so careful to 
abstain from injuring the animal, and their reverential feeling is now 
perhaps rather the exception than the rule, though probably as strong 
as ever in Nepal, 
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BUNGARUS, Daudin. 

B. ciERTJLEUSj Schneid. 

a. adult. Calcutta, Prince Jellalooddeen, 

h. ditto. Pegu. 

c. ditto. 'Darjeeling, Oapt. Sherwill. 

cl smaller. Lt. R. C. Beavan. 

e. ditto (finely marked). Rangoon. Col. Nuthall. 

/. two young (discolored). 

g. three specimens. 

h, young. Cape of Good Col, Tytlcr. 

Hope ! ! 

This habitat must, I think, be erroneously given. 

B. FASCiATUSj Schneid. 
a. adult. 

I* ditto smaller. 
c, ditto ditto. 
cl ditto. 

e. small specimen swallowing another snake. ( 'Tropidonotus ). 

Rot a single donor or locality is assigned to any of these specimens 
of B. fasciatus, whilst, oddly enough, nearly every specimen of B. cam- 
leas is carefully labelled. 

B. Ceylonicus, Giinth. Ceylon. 

XENURELAPS, Gunther. 

X. bungaroides, Cantor. Cherrapunji. 

MEGiEROPHIS, Gray. 

M. PLAViCEPS, Reinh. 

a, adult injured. Mergui. W. Theobald, Esq., Jr, 

ELAPS, Schneider. 

E. MacLellandii, Rein. 

E. personatus , Blyth. 

a. adult. Assam ? W. Robinson, Esq. 

l\ 3 younger. Pegu (?) Major Berdmore. 

I cannot distinguish the Pegu and Assam specimens, as all are 
rammed into one bottle. 
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E, melanurtjs, Cantor. 

E. maculicejiSj G until. 

a. o specimens. .Rangoon. 

Moulmein. 

1. young (bleached.) Amlxerst. 

E. intestinalis, Laur. 
a. adult with young 

(bleached). Singapore. 

E. HYGIiEj Schl. 

«. South Africa. 


Dr. Fayrer. 

E. Ely ill, Esq. 

E. 0. Reiey, Esq. 


Brigadr. Frith. 
Dr. Withecombe, 


THIRD STJB-ORDRR, SERPBNTES VIPERINL 

FAMILY' CROTALIDJE. 

TRIMERESURUS, Lacepede (sp.j. 

T. CAEiNATuSj Gray. 

T. porphyraceus , Blytli . 

T. bicolor , Gray. 

T. purjmreus, Gray. 

T. purpureQ-macidatiis } Gray . 

T. puniceuSj Gray. 

T. Cantori ? Blytli. 

a. adult. Lower Bengal. 

Ordinary type one azygos shield between the supranasals. Green 
with pale side stripe ; 23 rows of scale. 

b. adult. Andamans. 

Fine and large. Scales of head not very strongly keeled. One azygos 
shield between the supranasals j scales in 23 rows j color brownish green, 
no side stripe or mottling. 

c. smaller. Andamans. Lt.-OoL Tytler. 

Like the last, but the brown, color predominating, belly greenish 
white brown, blotched. (In had state.) 

d. adult like b . in bad state. Fang, 0.70 long. 

e. two specimens. Lower Bengal. 

The larger has 25 rows of scales. 
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/. 2 specimens like e. 

only smaller. Andamans. Lt.-Col. Tytler. 

g . small, adult. Nicobars. 

This is the type of T. Gantori, Blyth. 

It is in a very bad state but would seem to be like b. in coloration : 
throat is scarcely mottled, greenish brown ; belly unmottled. Scales 
in 27 rows. 

It is no doubt also the T. punieeus, purpureus and purpurea-mam* 
latus (!) of Dr. Gray. 

All the above species and varieties seem connected by cei’tain per- 
sistent characters. Supranasals separated by an azygos shield. Second 
upper labial margining the prseorbital pit in front. Scales well keeled 
in 23 to 27 rows. Coloration in the genus is not of much value, as it is 
a variable character, especially after long immersion in spirits, yet it 
seems to have been much relied on, to judge by the epithets fastened 
on to the species by very eminent Naturalists. 

T. grami^eus, Shaw. 

a. many specimens. Sylhet, Birina, Malacca. 

On the authority of these assigned localities, I retain this as a dis- 
tinct species, otherwise, were it confined to Bengal, I should hardly 
venture to do so. The second labial touches the prmorbital pit in front, 
one azygos shield (sometimes divided) separates the. supranasals. Scales 
of the body not strongly keeled, in from 19 to 21 rows. Form slender 
and tail longish, compared with T. carinatus , and scales much less keeled. 
Were the species more local, the feeble carination of the scales and 
slender form would only, I think, weigh sufficiently to constitute a 
race, but as the distribution seems almost co-exteiisive with the stouter 
T. earinatios, the above characters have greater weight and constitute a 
specific distinction. I myself have never remarked it in Pegu, where 
T. earinatm would seem to replace it to a great extent. 

T. TRIGONGCEPHALUS, Men*. 

a. fine adult* Colombo. Dr. Kelaart. 

T. ERYTHRURUS, Cantor. (?) 

Supranasals contiguous. Second upper labial forms front margin 
of prseorbital pit. Scales keeled, in twenty- three rows. Supranasals 
contiguous. 

a. small adult. No record. 

This seems to be uniform brownish green without markings. It 
differs from the type in having 23 and not 21 rows of scales. It is 
very possibly a variety of T. earvncrtm with the azygos shield on the 
snout suppressed. Perhaps T. anmnallemis, Giinth, 

T. Andersoni, Theobald, 

Second upper labial forms; the anterior margin of prmorbital pit ; 
supranasals separated by an azygos shield. Scales keeled, in 25 rows. 

Color above and below uniform rich brown* Belly and sides con- 
spicuously white spotted. 
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a. Type. No record. 

I have designated this beautiful species after Dr. Anderson, our pre- 
sent hard working and zealous officiating Curator. 

T. monticola, Gimth. 

Parias maculata , Gray. 

P arias neligrensis , Jerdon apud Blyth . 

a. adult and young. Darjeeling. W. T. Blanford, Esq. 

Second upper labial forms part of prseorbital pit. A very minute 
azygos scale between the supranasals. Scales faintly keeled in 23 rows. 
Superciliaries very large. Pale brown with a vertebral row of large, 
square, dark brown blotches. Along the sides a row of small, dark 
spots. Belly dark, mottled. A pale temple streak. 

a. young, (var ?) Back barred, alternate dark and light brown : 
scales in 25 rows. No record. 

T. strigolus, Gray. 

T. Neelgherriensis , Jerdon J . A. S. XXII. 524. 

Parias maculata , Gray apud Blyth , Mus. label. 

a. young. Nilghirris. W. Theobald, Esq., Jr. 

The shield before the prse orbital pit is divided from the second upper 
labial. Two scale-like supranasals in contact. On each side a smaller 
scale, and behind two large scales, separated by an azygos scale, the 
same size as a supernasal. Beales well keeled in 21 rows. 

Color brown with a line of darker vertebral spots, with smaller ones 
below. Many scuta dark tipped. 

This is a common species about Ootakamund. 

T. Wagleri, Sekl. 

Tr. maculatus , Gray . 

Tr. formosus , Gray , not Mull, and Schl , 

Trig Sumatranus , Cantor. 

Tr. sabanmilatiiSj Gray. 

TropidolcBmus ? Schlegeli , Bleeher . 

a. fine adult, Singapore. Brigadr, Frith. 

Scale before prseorbital pit separated from second upper labial. Scales 
strongly keeled in 23 to 25 row T s. Scales of head very strongly keeled, 
very imbricate. Supranasals contiguous, ridged, ’ over-impending. 
Coloration and pattern handsome, vivid, variable, black, yellow and 
green banded and spotted. 

T. obscures, Theobald. 

a . young. No record. 

Shield in front of the praeorbital pit separated from the second upper 
labial. An azygos shield separates the supernasals, Scales keeled in 
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25 rows. Back uniform brown, sides green, spotted and mottled. 
Belly greenish white, brown barred and spotted $ superciliaries well 
defined. 

T. Anamallensis, Griiiith. Anamallies. 

T. mucrosquamatus, Cantor. Assam. 

PELTOPELOR, Guntiier. 

P. macrolepis, Beddome. Anamallies. 

CALLOSELASMA, Cope. 

0. rhodostomAj Reinw. Siam. 

HALYS, Gray. 

II. Him alay anus, Gunth. G-arhwal. 

II. Elliotfci, Jerdon. Nilghims. 

HYPNALE, Fitzinger. 

II. nepa, Lain*. Ceylon. Anamallies. 

CENCHRIS, Bauott. 

C. CONTORTRIX, L. 

a. fine specimen. North Carolina. Rev. F. F. Fitzgerald. 

This specimen is labelled “ eontorirw” but the scales of the head are 
keeled. It is pale brown with large squarish, dark brown blotches 
down each side, but not united along the vertebral line. Perhaps 
0. piscivorus. • 

h, fine adult. Bo. (?) Bo. (?) 

This specimen, which is a large one, has the scales of the head keeled 
but not strongly, and those behind the eye large and smooth, 

c, young. 

I, and c, are both probably the variety named (7. atrofuscusj Troost. 
FAMILY YIPERIByE. 

BAB 01 A, Gray. 

B. Russeluii, Shaw, 
q. adult. 

b. do. 

c. do. (bleached), 

d. do. (fine). 


Ceylon. 


Dr. Kclaarfc. 
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e. half grown. 

/. do. 

g. do. 

h. young. 

i. adult and young. 

ECHIS, Merrem. (sp.) 

E. cabin ata, Sclmeid. 

a. large adult and two young. Salt Range. W. Theobald 

Junior, Esq, 

l young. . Upper India. India House. 

YIPERA. 

Y. ammodytes, Latr. 


a. adult and young. 

Europe. 

Hungarian Museum, 

Nose armed with a horn covered with scales. 


P. VERUS. 

PELIAS. 


a . Bne adult. 

b. smaller. 

Chesshire. 

E. Blytlij Esq, 

e . several specimens, 

, England, 

Messrs. Hancock and 

d. adult. 

Norway. 

Strickland. 

e. three specimens. 

Europe. 

Hungarian Museum. 


SECOND SUB-CLASS : BATRACIIIA. 

ORDER BATRACHIA S AMENTIA. 

A. aglossa. I. Haplosiphona. 

II. Diplosiphona, 

(No Indian members.) 

B. OriSTHOGLOSSA. I. OXYDACTYLA* 

FAMILY RANIB2E. 

OXYGLOSSUS, Tsciiudi. 

• 0. Lima, Tseht Bengal. 


Siam, 
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RANA, 

Aectorum, 


R. tigrina, Baud. 

B. brama , Less, 

B. mttigera , Weigm . 

B . rugulosa , Weigm. 
a. adult male. 

South India. 

Dr. Jerdon. 

b. adult female and young. Calcutta. 


c. adult stuffed. 

d. young (?). 

Ceylon. 

Dr. Kelaart. 

R, crass a, Jerdon. 



a . adult and young. 

Ceylon. 

Dr. Kelaart. 

b , ditto. 

Ceylon. 

Dr. Kelaart. 


South India. 

Dr. Jerdon. 


This species is closely affined to B . tigrina . It differs, however, in 
having a more obtuse snout and a conspicuously broader occiput. The. 
supratympanitic ridge curves down much more sharply over the 
tympanum behind, than the same ridge in B. tigrina. The museum 
specimens are in a poor state, and those of the last species especially 
have been rammed so ruthlessly into their bottles that no force can 
dislodge them for close comparison. 

R. Fusel, Blyth. 

a. fine adult. Pegu. Major Berdmore. 

h. adult. Pegu. Major Berdmore. 

c. several specimens. Tenasserim W. Theobald, Esq., Jm\ 

d , tadpoles. Pegu. Major Berdmore. 

This species attains to nearly the size of B. tigrina, but the colour 
is very uniform ; where there are markings they are blurred and in- 
distinct, quite different from the distinct maculation of B. tigrina. Busty 
brown is the prevailing hue, with or without a pale median stripe, 

R. benoalensis, Gray (Blyth.) 

a. many specimens, India generally. 

1). ditto. Ceylon. Dr. Kelaart, 

c. one ditto. Pegu. Major Berdmore. 

Body covered with numerous small scattered warts, given to 
anastomose with one another. Toes webbed. Fingers free, long, subequal. 
Above greyish brown, mottled darker. Beneath white, throat reticu- 
lately marked. No canthus rostralis ; nostril with a posterior papillary 
tubercle. 

R, escelenta, L. France. J. Malherbe, Esq. 

. a. 

b* large adult. Europe, 


Hungarian Museum. 
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R. temporarta, L. England. Hancock, Esq. 

II. cutipora, Bum. et Bib (Blyth.) 

R . hexadactyla, Less. 

a. adult. Soutli India. Dr. Jerdon. 

b. ditto and young. Ceylon. Dr. Kelaart. 

R. vittigera, Weigm.. 

R. assimilis , Blyth. Kelaart Prod. Faun. Zeyl. 

R. agricola, Jerdon. J. A. S. XXII. 532 

R. altilabris , Blyth. Ditto. XXIY. 220 

a. many specimens. India. Birnia. 

b. ditto. Pegu. Major Berdmore. 

c. young. Ceylon. Dr. Kelaart. 

d. tadpoles. 

R. ktjhlii, Schl. Ceylon. 

R. cyanophlyctis , Schneid. Ceylon. 

R. Liebigi , Griinth. Sikim. 

R. gracilis , Weigm. Himalayas, Madras. 

R. Malabar ica , Jerdon, J. A. Malabar. S. XXII. 

R. flavescens , Jerdon, Forests of the Peninsula. 

R . curt ipes, Jerdon, J. A. S. XXII. Forests of the Peninsula. 

R. Nilagirica, Jerdon. J. A. S. XXII. Wynaad and Nilghiries. 

There are no reptiles in India . in such a confused state as the 
Ranidm, and I can add but little towards disentangling the . shadowy 
species, real enough perhaps, but not as yet characterised. The series 
in the Museum is a very poor one, and the Ranidce from all parts of 
India must be assiduously collected, before sound results can be 
obtained. Let us hope that an urgent appeal for frogs from all 
quarters of India will be liberally responded to by local naturalists 
and collectors, without which aid the subject must long remain in its 
present unsatisfactory state.. Each contributor should not send 
merely the most conspicuous frogs from his neighbourhood, but all 
the species and varieties he can procure. 

R. pipiens, Harl. . 

a. tadpoles (?) North Carolina. Rev. F. Fitzgerald. 

HOPLOBACTRACHIJS, Peters. 

H. ceylanicus, Peters. Ceylon. 

PYXICEPHALUS, Tschudi, (sp). 

P. breviceps, Schneid. 

Sphwrotheca strigata, Qmth . Bat. Sal. 20. 
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Tomopterna strigata , G until. Bat. Sal. 20. PL 2, fig. A. 

Tomnopterna Delalandii , Tsch. Gilnth. Bat. Sal. 129. 

P. fodiens , Jordon, teste Gunther sed ? 

P. pluvialis, Jerdon , Cat. Tud. Hep. 411. 

This species has undergone many vicissitudes at the hands of Dr. 
Gunther, being at one time located in India then, referred to the Cape, and 
finally recalled to its proper quarters in the East. On what grounds 
.Dr. Gunther so hastily ignored the testimony of Dr. Jerdon as to the 
Indian origin of the species, it is hard to say ; the more so, as Dr. Jerdon 
had furnished many specimens from the Madras Presidency, where he 
was not only resident, but engaged in scientific pursuits, and his 
testimony therefore might, it would be supposed, have been allowed 
great weight in such a question. Dr. Gunther tells us, (it is true) “ that 
he found this species in the collection of Sir A. Smith/’ and adds, “ it 
was evident that the specimens presented by Mr. Jerdon to the British 
Museum were not procured in the East Indies as indicated by that 
gentleman !” In other words, Dr. Jerdon, as an Indian naturalist, had 
no claims to be believed on a matter-of-fact coming within his personal, 
cognisance. When, however, preparing his Catalogue of Indian .Reptiles, 
Dr. Gunther seems to have discovered from the Brothers Schiagin- 
tweit that the Indian naturalist who collected the specimens was oddly 
enough right as to where they came from, and that the English savant, 
who merely received them and decided ex> cathedra, was wrong. The 
specimens are therefore re-transferred not only to the habitat, but 
also to the genus in which the Indian naturalist has placed them ! ! 
I may after this perhaps be allowed to be a little sceptical as to Dr. 
Gunther’s identification of P. fodiens and P. plmiaVis of Dr. Jerdon. 
The Museum collection, unfortunately, is of little use. There is no 
specimen of P. fodiens, Jerdon, which agrees as far as can be judged 
with that gentleman’s descriptions, “ greenish marked with brown/’ 
but it no more resembles Dr. Gunther’s figure (loc. cii) of Spheerotheca 
strigata, than it resembles any other figure in the book, I have, how- 
ever, from Pegu, specimens closely resembling the figure, and I doubt 
not the true P. pluviaUs of Dr. Jerdon. P. fodiens. occurs too, I think, 
in Pegu, hut never associated with the other, and much more rarely. 
It is, I believe with Dr. Jerdon, a totally distinct species, having a 
merely generic resemblance to the other, and both species I have 
procured alive. 

a. adult (bad state). Ceylon. Dr. KulaarL 

P. fodiens, Jerdon. 

Above mottled brown, with a pale median stripe from occiput to 
vent. Below white. ■ ■ 

P. rueesoens, Jerdon. Malabar Coast. 

P. Fritlii, Theobald. ’ 

a. adult. Jessore, — Frith, Esq. 

Form much as in P. fodiens , tumid ; skin quite smooth. Metatarsal 
spur distinct. Uniform vinous, red and brown above; white beneath. 
This specimen has been long preserved in spirit, but seems an undo* 
scribed species. 
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P. BREVICEPS, 

P. lividus j Blyth. 

a. no recoxkL Old collection* 

FAMILY BISCOGLOSSIBAB. 

MEGALOPHRYS, Kurn. 

M. Montana, Kulil. Ceylon. 

M. gigas, Blyth. Sikim. Captain W. S. Sherwill, J, A. S. 
XXIII. p. 299. 

I cannot find the type of Mr. Blyth’ s description in the Museum. 

M. guttulata, Blyth. Pegu. Major Berdmore. J. A. S. XXIV* 

p. 111. 

The type specimens are no longer discoverable in the Museum. 

The types of the two Batrachians affined to Megaloplirys from Sikim, 
teste Blyth, J. A. S. XXIII. p. 300, are also undiseoverable in the 
Museum collections. It is tolerably clear that none of them belong to 
the genus, but what they are cannot now be ascertained, 

XENOPHRYS, Gunther. 

X. monticola, Giinth. Sikim. 

Khasi Hills. 

CACOPUS, Gunther. 

C. systoma, Schneid. Carnatic. 

C. globulosus , Giinth. Russelconda. 

SECTION BUEONINA. 

FAMILY REIN OBERM ATIBiE. 

BIPLOPELMA, Gunther. 

3). ornatum, Bum. et Bib. 

a . four specimens Goalpara. Br. Thornburn. 

These specimens were labelled Rngystoma Malctbarimm, but though 
bleached seem to agree with Gunther’s description of J). ornatum . 

h five adult Rngystoma rubrum . Ceylon. Br. Kelaart 
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D. pulciirum, Gunth. 

Engystoma . 

a. four bleached specimens. Arakan. Col. Pbayre. 

Engystoma . 

a. six specimens. Beerbhoom. W Theobald, 

[Junior, Esq. 

Engystoma Berdmorei , Blyth. 

The type specimens are no longer in the Museum. 

a . adult. Pegu. W. Theobald, 

[Junior, Esq. 

FAMILY BXJFONIDiE. 

BUFO, Atjctortjm. 

B. melanostictus, Schneid. 

a. adult stuffed. 

h. ditto in spirit. 

c. ditto. Ceylon. 

d. two adults and three young. Mergui 

B. Kelaarti, Giinth. Ceylon. 

B. asper, Schl. Mergui 

SCUTIGER, Theobald. 

Aspect of Bufo. Maxillary and palatine teeth none ; tympanum hid- 
den ; parotoids prominent. Fingers and toes free. In the male four 
callous plates across the sternum, and callous upper surfaces to the two 
inner fingers, and a trace of the same on the inner front edge of the 
third. Tongue parted behind, Eustachian tubes obsolete. 

S. Sikkimmensis, Blyth. 

Bombinator Sikkimmensis , Blyth , J. A. S. XXIII. 300. 

Back of male warty, with rows of large glandular tubercles with an 
apical pore interspersed. Limbs above covered with smaller glandular 
tubercles ; parotoids ridge-like, running from the upper margin of 
orbit, and shelving down a little ; snout blunt. Nostril lateral below 
a most indistinct can thus rostralis. Skin beneath smooth with four 
embedded callous plates like the plates of Emyda when dried. Plates 
roughened by numerous dark brown miliary tubercles with a per- 
ceptible linear and anastomising arrangement. 

The female is smoother, less warty, and wants the sternal callosities 
so marked in the male. 

a. male and female. Sikkim. Capt. Sherwill, 


Dr. Kelaart. 
Major Berdmore. 
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SECTION HYLINA* 

FAMILY POLYPEDATDX®. 

HYLOKANAj Tschudi. 

EL MACRODACTYLA, Giinth. 
a. two specimens. 

Ho record, but probably from Pegu. 

These specimens have no median stripe, but I doubt not they are 
merely a variety of this species, as the coloration of Hylorcma is’ very 
variable. 

II. ERYTIIRiEA, SchL 

Limnodytes nigrovittatus , Blyth , 

Limnodytes macular ius, Blyth . 

a. large female. Mergui. Major Berclmore. 

1. three specimens. Mergui. W. Theobald, Esq., e Jnr. 

These specimens are all named nigrovUtaius. The type of maculaHus 
is no longer in the Museum, but my own collection convinces me that 
both the size and colour of this species is very variable. 

II. Tytleui, Theobald. 

In size equal to H. erythrcea , but with much more pointed snout, 
though not so narrow a muzzle as U. macrodactyla. upper lip and 
beneath white. Back reddish brown. Ho pale lateral stripes. 

a. type. Dacca. Lt.-Col. Tytler. 

It is possible this may be a large adult H. macrodactyla , but the head 
is proportionably much broader across the occiput. More specimens 
are required to decide the point. 

EL malabarica, Dum. et Bib. Malabar. 

EL temporalis, Giinth. Ceylon. 

POLYPEDATES, Dumeril et Bibron. 

P. letjcomystax, Gravenh. 

P, quadrilineatus , Wiegm. 

a. many specimens. Calcutta. 

1. adult. Jessore. — Frith, Esq. 

c. three adults. Silket. Sldpwith, Esq, 
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d. two ditto* Ceylon. Dr. Kelaart. 

e. many specimens. Mergui. Captain Berdmore and 

W. Theobald, Esq. , Jr. 

/. adult. Chaibassa, Captain Haughton. 

P. CRUCIGER, Blytll. 

P. leucomystax 9 Gravenh. in part apud Gunther. 

a. four adults. Ceylon. Dr. Kelaart* 

This is I think a very distinct species from the last, which also ac- 
companies it in Ceylon, though Gunther unites them. Putting aside 
the peculiar pattern of the back, the head is conspicuously broader and 
blunter in this species than in P. leucomystax. 

P. liyidus, Blyth. 

a. many specimens. Tenasserim. W. Theobald, Esq., Jr. 
P. MARMORATUS. 

a. adults young and 

tadpoles. Pegu. Major Berdmore. 

A well marked species with completely webbed toes ; very nigous 
pustular back ; sternum smooth, belly pustular — Disks large. 

P. microtympanum, Giinth. Ceylon. 

P. pleurostictus, Giinth. Madras Presidency . 

P. variabilis, Jerdon. Nilgherries. 

The two are probably the same species. 

P. reticulatus, Giinth. Ceylon. 

P. eques, Giinth. Ceylon. 

P. aeghan a, Giinth. Afghanistan. 

The habitat is remarkably doubtful. 

P. smar agdin us, Kelaart. Ceylon. 

“ Eye bones armed with spines. Limbs studded with tubercular 
sharp pointed spines.” 

A very peculiar species and probably a distinct generic form. 

IX ALUS, Dumeril ET BlBRON. 

I. variabilis, Giinth. Ceylon. 

I. temporalis, Giinth. Ceylon. 

I. eemoralis, Giinth. Ceylon, 

I. leucorhinus, Martens. Ceylon. 

I. glandulosa, Jerdon. South India, 

Xo specimens of this Indian genus are in the museum. 
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EHACOPHOETJS, Kuiil. 

E. MAXIMUS, Giinth. 

R. Reimoardtii , Dmn. et Bib. 

a. adult and young. Naga bills. — Owen, Esq. 

The locality £C Afghanistan ” recorded by Gunther is very doubtful. The 
young differs muck from the adult. In spirit the adult is grey, the 
young deep blue, and the arms and sides of hind limbs are fringed with 
a fold of skin which disappears in the adult. In the young too the 
tympanum is very indistinct. 

FAMILY ITYLIDM. 

HYLA, Dumeril et Bibron. 

H. caromensis, Penn. 

a. North Carolina. Eev. F. Fitzgerald. 

H. — ? North Carolina. Eev. F, Fitzgerald. 

FAMILY HYL.EDACTYLLDiE. 

HYLiEDACTYLUS, Tsciiudi. 

H. bivittatus, Cantor, J. A. S. XYI. 1064. 

Callula pidchra , Gray (sp.) 

a. adult. Pegu. W. Theobald, Esq., Jr. 


ORDER RATRAOHIA GRADIENTIA. 

FAMILY SALAMANDEIDiE. 

SALAMANLEA, Laurenti. 

S. maculosa, Laur. 

a. adult. France. • — Malherbe, Esq. 

TEITON, Tschubi. 

T. verrucosus, (!) sic. 

a . many specimens. England. II. Strickland, Esq. 

NOTOPHTHALMUS, Gray. 

N. viridescens, Baird. 

Triton millepunctata 3 Dehay . 

<&• North Carolina. Eev. F. Fitzgerald. 
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LOPHINUS, Raeinesque. 

L. punctatus, Merr. 

Lissotriton , Bell, (sp.) 

a. many specimens. England. A. Hancock, Esq. 

b. two ditto. Europe. Hungarian Museum. 

FAMILY PLETHODONTIDiE. 

DESMOGNATHUS, Baird. 

D. nioer, Green. 

a . North Carolina. Rev* F. Fitzgerald. 

SPELERPES, Rafinesque. 

S> SALMONEA, Storer (?) 

a . Nor tlx Carolina. Bev. F. Fitzgerald. 

FAMILY PROTEIDAS. 

PROTEUS, Schreiber. 

P. anguinus, Laur. 

a, adult. Oarniola. Sir Humphry Davy. 

Presented through Sir Edward Ryan, President, Asiatic Society of 
Bengal. 


ORDER BATRACHIA APODA. 

FAMILY CCECILIIDJE. 

C CECILIA, Waglee. 

C. oxyura, Dum. et Bib. Malabar. 

EPICRIUM, Wagler. 

E. GLUTINOSTJM, L. 

a. two adults. Ceylon. Dr. Kelaart. 

Fine specimens with the pale lateral band well marked. 

* I have noted this species in the Mlgkiris and in Pegu, but it is 
very scarce. 

E. monochroum, Bleeker. 

a . Pegu. 

A rare species without the lateral stripe. 


Major Berdmore. 
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Catalogue of mounted skeleton of Reptiles in the Asiatic SocieUfs 
Museum. 

OATAPHRACTA. 

Testudo. Two skeletons, in poor state, probably T. radiata. 
Mausuria, Emys. 

The debris of the specimen formerly exhibited as a stuffed animal, 
but now only in fragments. Head, legs, &c. &c. missing. 

Batagur Thurgi, 24 inches. 

Pangohura tectura, adult and young. 

Trionyx gangeticus. 

Crana, chelonia, caretta. Many heads imperfect. 

Many heads of Crana and Chelonia . 

EMYDOSAURIA. 

Crocodilus palustris. Pine skeleton of catalogue (ante). 

Young 8.60x20.90, 28.20=5770 Dr. Pearson (?) 

C. porosus, Skeleton of young, from Barraclcpore. 

7.10 15.60 26.50=49.20. Presented by T. H. Pritchard, Esq. 

SQUAMATA (Sauria). 

Hydrosaurus salvator 54.5 inches 86 caudal vertebra. 

Do. do. 39.5 do. 86 do. 

Tiliqua rtjfescens. 

Sitana Ponticeriana. 

(xECKO VERTJS. 

Lyriooephalus scutatus. 

Segolopis Reevesi. 

UrOMASTIX HaRDWICKII. 

Ohajvkeleo vulgaris. 

OPIIIDIA. 

Naja. 

Naja, head and neck. 

Python. 

Batrachia. 

RaNA TIG RINA. 

Bueo melanostictus. 
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A few words will not here he out of place on the important ques- 
tion of collecting and preserving Reptiles. Two things should be 
borne in mind. Firstly , to collect every species procurable in the 
neighbourhood, how common soever some may seem ; and, secondly , 
to collect systematically and not in a desultory fashion as is too fre- 
quently the case. 

Many persons may think that common species are of little value, 
but this is a great mistake, as well preserved specimens of our com- 
monest reptiles would be acceptable even in our Calcutta Museum, 
and equally so in the numerous Museums in Europe and America, 
whose name is legion. It is hardly possible, therefore, to collect too 
many specimens of anything, if only they are well preserved. In- 
attention to a few points, I shall now advert to, is the cause of so 
many of our Museum specimens, being in poor condition, dissolved, 
pulpy , value-less, and a fault of an opposite character is observable in 
others, which are shrunken and look much like dried sprats. This arises 
from the specimens having been dried from the evaporation of the 
spirits, owing to faulty stoppers. 

Not 10 per cent, of the bottles in the Museum are air-tight, and 
a constant evaporation of spirit consequently goes on. The spirits 
are replenished from time to time to the great injury of the speci- 
men. If this process of refilling is delayed, and the specimen dries 
completely and enters into the dried-sprat phase of its existence, no 
subsequent cunning will avail to restore tbe shrunken outlines, and 
the specimen is permanently spoiled. The simple expedient of ceiling 
the stoppers with • wax never seems to have suggested itself to 
the minds of either Council, Curators, or Taxidermists, hence all this 
ruin ; hence these tears. 

Any one commencing to collect systematically should provide 
himself with a number of glass or stone-ware bottles of two 
sizes. The large size should be of not less than four inches in 
diameter ; currant bottles, for instance, well stoppered. In such 
jars snakes up to five feet in length may be stowed. Larger snakes, 
young crocodiles, turtles, &c., may be accommodated in large stone 
jars, specially provided for them. The second size bottles may be 
about the size of common lozenge bottles, but tbe great thing is 
always to proportion the bottle to the specimen and vice versa. Borne 
persons seem to think that the specimens are never to eome out again. 

Another thing to bear in mind is, that when once the muscles are set, 
no re-arrangement of the coil is possible. The specimen must be ar- 
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ranged in a bottle such as it is destined permanently to occupy, and 
with some attention to its comfort as it were, or, as Isaac Walton 
expresses it of the worm, ei as though you loved it” The spirits 
used should be from 20 to 40 over proof (weaker spirits are not to be 
depended on in this climate,) and for scientific purposes, such 
spirits can always be procured from the distiller free of duty (say 
about Rs. 2-4 a gallon). 

First catch your snake. This is easily done by pinning him down 
with a walking stick, and then seizing the nape of the neck. The 
snake being then secured, either divide the vertebra of the neck with 
a pair of nail scissors, or make a slit in the cardiac region, and pluck 
out the heart with the finger and thumb. I prefer the latter plan. 
In about 20 minutes the snake will be nearly or quite dead, and 
should then be slit up, and the viscera extracted. If all muscular 
contractility has subsided, coil it, head down and belly up, in a proper 
bottle, and fill up with spirits, hoisting the bottle, so as to eliminate 
all air bubbles. If the stimulus of the spirits causes the snake to coil 
irregularly, take it out again and recoil it, as it is of importance that 
it should set in a proper shape. After 24 hours either pour 
off the spirits and add fresh, or else transfer to a fresh bottle. 
It is imperative with large or moderate specimens, if they are to keep 
well, that both the abdomen be opened and the spirits changed once. 
The first used spirits will do several times, as they merely seem to 
absorb and remove the aqueous and other impurities of the freshly 
killed specimen. Small snakes, frogs, and lizards may be simply 
opened without removing the viscera. The bottles should be packed 
in a box with compartments filled with paddy husk, and the corks or 
glass stoppers well ceiled down with several coatings of wax 
and oil in the proportion of three to one. 

Before bottling up, a note should be made of the length, size, 
and coloration of the specimen, with such other detail as the specimen 
may suggest. The viscera should be examined for Entozoa. 

Young turtles should be preserved in spirit, previously making a 
slit in front and behind to ensure the free penetration of the spirits. 
As a matter of humanity, they should be killed before placing in 
spirits by dividing the nape with nail scissors. They will, of 
course, retract their heads at the sight of the scissors ; but if the 
scissors partly open are firmly forced down along the top of the head, 
they will enclose the neck near its junction with the upper 
shell, and severance is then easily effected. Large turtle may be 
treated in the same manner, only the strongest tin plate cutters are 
requisite. It requires care too, approaching in front a large Trionyx , 
as it has a most powerful and remorseless bite. The plan that I 
adopted with a large Trionyx which I once got at Bhagulpoor, was to 
make a slit behind the thigh and, thrusting in one arm, seize and tear 
out the heart. It is a ticklish job, however, to hold the animal securely, 
as he evinces great displeasure and wrath at having his privacy thus 
trespassed on ! Anything, however, is better than the plan which I 
once heard of being resorted to, of boiling the animals alive. The best 
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plan, however, is patiently to watch with a noose and catch the 
animaPs head when protruded. If cleverly done, the head can be now 
pulled out, and the creature decapitated with a chopper. 

' The shell should be well cleaned of flesh, anointed with arsenical 
soap and dried in a shady place. The head, feet, and viscera of a 
fair specimen should be preserved in spirit. The coloration should be 
noted during life, and an endeavour made to ascertain the limits of 
growth to which each species attains. 

Young crocodiles should be preserved in spirit after opening the ab- 
domen. The heads of larger ones may be simply dried, and the skeletons 
of large ones also. All that is requisite is to roughly clean the larger 
bones of flesh, and then hang them up in the sun to dry, first of all 
brushing them over with arsenical soap, to preserve the ligamental 
attachments. The head and legs may be separated, and the spinal 
column divided in several places for convenience of packing. Note 
the dimension and sex of specimen, and also the arrangement of the 
scutes on the neck, which is a specific character. The skin may easily 
be preserved flat, , if brushed over with arsenical soap inside. For 
stuffing, specimens 8 or 10 feet in length will be found most convenient. 
Search the viscera for Entozoa. If, as is often the case, these parasites 
are attached, they should not be pulled off, but the piece of skin cut 
out, to which the animal is affixed. 

The best work for the student is unquestionally Gunther’s Catalogue 
of the Eeptiles of British India, —after this, the British Museum 
Catalogues — especially that of “ Lizards” and Gunther’s c< Colubrine 
Snakes.” The Journal of the Asiatic Society may be ransacked 
with advantage, and much interesting information gained from the 
papers of Cantor, Blyth, and Jerdon. Enough has, I trust, now been 
said to induce some naturalists to enter the tempting field of Herpe- 
tology, and to convince the most sceptical or listless of the great aid 
to science that almost any one in this country might afford, by a little 
well directed energy, perseverance and zeal. 
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of species and genera described or mentioned in this volume. 

N. B. The names of new species and genera are marked with an asterisk. 


Plant ce. 

Abies excelsa, 8. 

Acacia Catechu, 210. 

Acer, 8. 

Adonis aestivalis, 8. 

Aegle Marmelos, 210. 

Alnus elongata, 8. 
Andropogon, 210. 

Apluda, 210. 

Betula Bajpaltra, 8. 
Buchanania latifolia, 210. 
Butea frondosa, 210. 

Caltba palustris, 8. 
Caragsena, 7. 

Cedrus Deodora, 8, 10. 
Convolvulus arvensis, 9. 
Diospyrus, 210. 

Epilobium angustifolium, 9. 

„ roseum, 9. 
Euphorbia antiqna, 7. 
Euphrasia officinalis, 9. 
Eicus indica, 11. 

„ religiosa, 7, 11. 
Eraxinus, 8. 

Gloriosa superba, 148. 

Ilex, 8. 

Juglans regia, 9. 

Juniperus excelsus, 5. 

„ squammosus, 7. 
Musa, 7. 

Myricaria elegans, 8. 

Pavia indica, 9. 

Picea "Webbiana, 8. 

Pinus excelsa, 7. 

„ Gerardiana, 8, 11. 

„ longifolia, 11. 

„ Bmithiana, 8. 

Polemonium coeruleum, 9. 
Quercus, 8. 

Pan un cuius acris, 8. 
Taraxacum officinale, 9. 
Taxus baccata, 8. 

Thlaspi arvense, 9. 

Ulmus Himalayensis, 9, 
Zizyphus, 210. 


Molhtsca . 

Cyathopoma Deccanense, 83. 
Diancta, 81. 

# Diplominatina Austeni, 81, 83. 

Blanfordiana, SO, 83. 
eonstricta, 81. 
costulata, 83. 
diplocheilus, 79, 80, 

exilis, 84. 

Eairbanki (Mcida), 

folliculus, 83, 84. 
gibbosa, 78, 80, 83. 
Huttoni, 78, 83. 
Kingiana(Mcida) ,82. 
labiosa, 80, 83. 
lirieineta (Mcida), 83. 
Martensi, 81. 
nana, 84. 

Mlgirica (Mcida) , 82. 
nitidula ( „ ), 82. 
oligopleuris, 82, 84. 
pachycheilus, 78, 80, 

polipleuris, 81, 83. 
pullula, 83. 
Pulneyana (Mcida), 

Puppensis, 84. 
scalaria, 79, 83. 
semiseulpta, 78, 83. 
sperata, 84. 

Lymneea, 91. 

^Meida, 83. 

Pisidium, 91. 

Planorbis, 91. 

Pterocyclos Troscheli, 78. 

Insecta . 

Actia selene, 170. 

Antherea paphia, 169. 

Attacus atlas, 170. 

Bombyx, 169. 
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Aves. 

Abromis xanthoshistos, 47. 

Accentor altaicus, 52. 

„ Huttoni, 53. 

„ modularis, 53. 

„ rubeculoides, 53. 

„ strophiatus, 53. 

Accipiter gnlaris, 13. 

„ nisoides, 13. 

„ nisus, 13. 

„ virgatus, 13. 

Acridotberes tristis, 56, 215. 

Actitis glareola, 69, 217. 

„ hypoleucos, 69, 217. 

„ ochropus, 70, 217. 

Aegialitis Pbilippensis, 216. 

„ pyrhothorax, 69. 

Aegithaliscus erythrocephalus, 52. 

Aetbopyga Gouldhe, 23. 

„ miles, 23. 

Agrodoma sordida, 49. 

Alauda gulgnla, 64, 216. 

„ leucoptera, 64. 

„ triborbyncba, 64. 

Alaudnla Raytal, 64. 

„ pispoleta, 64. 

Alcedo Bengalensis, 19, 214. 

Allotrius melanotis, 50. 

„ xantbocblorns, 50. 

Alsocomns Hodgsonii, 65. 

Ammomanes phoenieura, 216. 

Anas leucopbtbalma, 69. 

„ poecilorhyncha, 217. 

Anastomns oscitans, 217. 

Anser indicus, 70. 

Antbus cervinus, 49. 

Aquila chrysaetos, 15. 

„ fnlvescens, 213. 

„ pennata, 16. 

Aracbnotbera asiatica, 24, 214. 

,, magna, 23. 

Arboricola torqueola, 69. 

Ardea cinerea, 217. 

„ purpurea, 217. 

Ardeola leucoptera, 217. 

Artamus cucullatus, 78. 

Astur palumbarius, 13. 

Athene Brama, 213. 

„ cuculoides, 17. 

Aytbia ferina, 218. 
nyroca, 218. 

Budytes citreoloides, 48. 

„ Rayi, 48. 

„ viridis, 48, 215. 

Bulaca oeellata, 213. 


Bupbus coromandus, 217. 

Buteo canescens, 16. 

Butorides javanica, 213. 

Cacabis cbukor, 69. 

„ graeca, 69. 

Galandrella bracbydactyla, 64, 216, 

Callacantbis Burtoni, 61. 

Calliope pectoralis, 45. 

Caprimulgus asiaticus, 19, 214. 

„ indicus, 19. 

Carduelis caniceps, 61. 

„ elegans, 61. 

Carpodacus erytbrinus, 60. 

Casarca rutila, 70, 217. 

Centropus rufipennis, 214. 

Cepbalopyrus flammiceps, 52. 

Ceriornis melanocepbala, 67. 

Certbia familiaris, 25. 

„ Himalayana, 25. 

Ceryle guttata, 19. 

„ rudis, 19, 214. 

Chaemorornis fuliginosa, 43. 

„ leucocephala, 44. 

Chatarrliaea caudata, 39, 215. 

Cbaulelasma streperus, 217. 

Cbelidon Casbmiriensis, 17. 

„ urbiea, 17. 

Cbetusia gregaria, 69, 212. 

Cbrysomitris spinoides, 61. 

Ciconia leucocephala, 217. 

Circus oeruginosus, 213. 

3 , cineracens, 16, 213. 

„ cyaneus, 213. 

„ melanoleucos, 213. 

„ Swainsonii, 213. 

Cisticola schcenicola, 215. 

Coceystes melanoleucos, 23, 215. 

Colabates sulpburea, 48. 

Columba intermedia, 66, 216. 

„ leuconota, 66. 

„ rupestris, 66. 

Copsycbus saularis, 40, 215. 

Coracias garula, 19. 

„ indica, 19, 214. 

Corvus corax, 54. 

„ culminatus, 215. 

„ intermedius, 54. 

„ splendens, 54, 215. 

„ tibetanus, 54. 

Corydala Bicbardi, 48. 

„ rufula, 48. 

Coturnix communis, 69, 216. 

„ coromandeiica, 216. 

Cotyle riparia, 17. 

„ rupestris, 17. 
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Crocopus pboenicopterus, 216. 
Orjptoloplia cinereocapilla, 28, 214. 
Cuculus canorus, 22. 

„ micropterus, 214. 

„ poliocepbalus, 28. 

Culicipeta Burkii, 47. 

Cursorius Coromandelicus, 216. 
Cyanecula suecica, 45. 

Cyomis ruficauda, 29. 

Cypselus acuticauda, 18. 

„ affinis, 18, 214. 

„ apus, 18. 

„ australis, 18. 

„ leuconyx, 18. 

„ melba, 18. 

„ pacificus, 18. 

„ vittatus, 18. 

Dafila acuta, 218. 

Dendrocitta Himalayana, 55. 

„ rufa, 55, 215. 

Dendrocygna awsuree, 212, 217. 
Dicrurus longicaudatus, 27. 

„ macrocercus, 214. 
Drymoipus inornatus, 215. 

„ longicaudatus, 215. 

„ neglectus, 215. 

Elanus melanopterus, 213. 
Emberiza cia, 57. 

„ fucata, 58. 

„ pithyornis, 58. 

„ pusilla, 59. 

„ Stewarti, 58. 

„ Stracbeyi, 57. 

Erytbropus vespertinus, 13. 
Erytbrostema leucura, 32. 

Esacus recurvirostris, 216. 

Estrelda amandava, 215. 

„ formosa, 216. 

Eumyas melanops, 29. 

Eurycercus, 45. 

Euspiza luteola, 216. 

Eutolmaetus Bonelli, 213. 

Ealco peregrinus, 12. 

Erancolinus pictus, 216, 

„ vulgaris, 68, 

Eregilus graculus, 55. 

„ Himalaya, uus, 55. 

Eringillauda memoricola, 63. 
^Eringillauda sordida, 63. 

Eulica atra, 69. 

Euligula cristata, 218, 

Galerida crystata, 65. 

Gallinago gallinula, 217. 

„ scolopacinus, 70, 217. 

„ solitaria, 70. 


Gallinula Burnesi, 69. 

„ cbloropus, 69, 218. 
Gallopbasis albocristatus, 68, 
Gallus moris, 130. 

Garulax albogularis, 37. 
Garulus bispecularis, 55. 

,, lanceolatus, 55. 
Gecinus squammatus, 21. 

„ striolatus, 21. 
Geocicbla unicolor, 35. 
Geronticus papilosus, 217. 
Glaucidium Brodiei, 17. 
Graculus javanicus, 218. 

„ sinensis, 218. 
Grammatoptila striata, 36. 
Graucalus Macei, 214. 

Grus antigone, 217. 

Gypaetus barbatus, 12. 

Gyps Bengalensis, 210, 213. 

„ fulvus, 12. 

„ indicus, 12. 

Halcyon fuscus, 19. 

„ Smyrnensis, 214. 

Haliastur Indus, 16, 213. 
Hemicbelidon fuliginosum, 28. 
Henicurus maculatus, 47. 

„ nigrifrons, 47. 

„ Scouleri, 47. 

Herodias alba, 217. 

„ garzetta, 217. 

Hesperipbona icteroides, 59. 
Heterura sylvana, 49. 
Hierococcyx spai’veroides, 23. 
Himantopus candidus, 217. 
Hirundo daurica, 17, 211 . 

„ erytbropygia, 17, 214. 

„ bbfera, 17, 214. 

„ rustica, 17, 214. . 

Horornis fuliginiventer, 46, 
Hydrobata asiatica, 33. 

„ Casbmiriensis, 33. 

„ sp. P 33. 

Hydrocbelidon indica, 218. 
Hydropbasianus cbirurgus, 69. 
Hypotriorcbis cbiquera, 13. 

„ severus, 13. 

„ subbuteo, 13. 

Hypsipetes psaroides, 39. 
Jantbia cyanura, 44. 

Lanius arenarius, 27. 

„ erythronotus, 26, 214. 

„ Hardwickii, 26, 214. 

„ labtora, 214. 

Larvivora cyana, 44. 

Laticilla, 45. 
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Lerva nivicola, 68. 

Limosa oegocepbala, 69. 

Leptoptilos argala, 217. 

Leucocerca albofrontata, 28. 

„ fuscoventris, 28. 

„ pectoralis, 214. 

Linota brevirostris, 62. 

„ montium, 62. 

^Linota pygmsea, 62. 

Litbofalco Cbiquera, 213. 

„ subbuteo, 213. 

Lobivanellus Goensis, 70, 216. 

Lopbopbanes melanolopbus, 52. 

„ rufonucbalis, 52. 

Lopbopbanus Impeyanus, 67. 

Loxia Himalayana, 60. 

Macblolopbus xantbogenys, 52, 215. 

Malacoeircus Malcolmi, 215. 

„ terricolor, 215. 

Mareca penelope, 69. 

Megaleema eaniceps, 22. 

„ Hodgsoni, 22. 

„ lineata, 22. 

„ virens, 22. 

Melopbus melanicterus, 216. 

Menieeros bicornis, 211, 214. 

Merops apiater, 19. 

„ viridis, 19. 

Merula albocincta, 35. 

„ boulbul, 35. 

„ castanea, 35. 

Metopidius indicus, 217. 

Metoponia pusilla, 61. 

Micronisus badius, 213. 

Milvus govinda, 16, 213. 

Mirafra Assamica, 216. 

„ cantilans, 64. 

„ erytbroptera, 216. 

Montifringilla Adamsi, 62. 

,, baematopygia, 62. 

Motacilla Dukbimensis, 215. 

„ Maderaspatana, 215. 

„ personata, 48. 

Munia malabarica, 56, 215. 

^Munia similaris, 56. 

Mnscicapula sestigma, 32. 

„ eiliaris, 32. 

„ leucosbistos, 32. 

„ rubecula, 32. 

„ superciliaris, 32. 

Mnseipeta Duchalui, 27. 

Mycberia australis, 217. 

Myopbonus Temminckii, 33. 

Myzanthe ignipectus, 24. 

Nemoricola indica, 48. 


Neophron Ginginianus, 12, 213. 

„ percnop terns, 12. 

Neopus Malayensis, 16. 

Neornis llavolivacea, 46. 
Netta.pus Coromandeliamis, 217, 
Nucifraga eariocatbactes, 55. 

„ bemispila, 54. 

„ immaculata, 54. 

maculata, 54. 
Numenius arquata, 69. 
Nycticorax griseus, 217. 
Oedicrxemus crepitans, 216. 
Oreocincla mollissima, 36. 

Oriolus galbula, 39. 

„ Kundoo, 39, 215. 

„ melanocepbalus, 39. 

„ Traillii, 40. 

Orocestes cinglorbyncbus, 34. 

„ erytbrogastra, 34. 
Ortbotomus longicaudata, 215. 
Ortygornis Pondiceriana, 216. 
Otocompsa Icucogenys, 39. 
Otocornis longirostris, 64, 
Otogyps calyus, 210, 213. 

Ot-us vulgaris, 17. 

Palseornis Alexandri, 19. 

„ rosa, 20, 214. 

„ sbisticeps, 20. 

„ torquatus, 20, 214. 

Palumbus casiotis, 66. 

Parus cinereus, 52. 

„ monticulus, 52. 

Passer cinamomeus, 57. 

„ flavicollis, 216. 

„ indicus, 57, 216. 

„ montanus, 57. 

Pastor roseus, 56, 215. 

Pavo cristatus, 67, 216. 

Perdicula asiatica, 216. 

„ Cambayensis, 216. 
Pericrocotus erytbropygiixs, 214. 

„ speeiosus, 27. 

Pernis cristata, 213. 
Petrocossypbus castaneocollis, 34. 
„ cyaneus, 34. 

„ saxatilis, 34. 

Pbasianus Wallicbii, 68. 
Pbilomacbus pugnax, 217. 
Pbylloscopus affinis, 46. 

„ indicus, 215. 

„ n. sp. ? 46. 

„ trocbilus, 46. 

„ viridanus, 46. 

Pica bottanensis. 3. 

„ caudafca, 3. 
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Pieus brunneifrons, 20. 

„ Himalayanus, 20. 

„ Mabrattensis, 214. 

„ major, 20. 

Pipastes arboreus, 48. 

„ maeulatus, 48. 

Piprisoma agile, 24. 

Planesticus atrogularis, 35. 

Platalea leucorodia, 217. 

Ploceus baya, 215. 

Plotus melanogaster, 218. 

Pnoepyga longicaudata, 32. 

„ squammata, 32. 

Podiceps cristate, 69. 

„ Pbillipensis, 218. 

Poliornis teesa, 213. 

Pomaiorbinus erytbrogenys, 37. 

Pratincola atrata, 40, 211, 213. 

„ indica, 40, 211, 213. 

„ ferrea, 41. 

Prinia gracilis, 215. 

„ socialis, 215. 

Proparus vinipectus, 50. 

Propasser rbodocblamys, 60. 

„ rbodocbrous, 60. 

Pterocles exutus, 216. 

, . „ . fasciatus, 67. 

Pterutbius erytbropterns, 79. 

Ptinoprogue eoncolor, 214. 

Pucrasia melanocepbala, 68. 

Pycnonotus pusillus, 215. 

„ pygseus, 39. 

Pyctorbis sinensis, 36, 214, 

Pyrrboeorax alpinns, 56. 

Pyrrbospiza pnnicea, 60. 

Pyrrbula erytbrocepbala, 59. 

Pyrrbulauda grisea, 216. 

Querquedula circia, 218. 

„ crecca, 69, 218. 

„ glocitans, 69. 

Reguloides cbloronotns, 47. 

„ occipitalis, 46. 

„ proregulus, 47. 

„ trocbiloides, 46. 

Eegulus cristatus, 47. 

„ Himalayanus, 47. 

Bhyncbsea Bengalensis, 70, 217. 

Buticilla coeruleocepbala, 42. 

„ erytbragastra, 42. 

„ pboenicura, 42. 

„ rufiventris, 42, 215. 

Saxicola deserti, 42, 212. 

„ leucuroides, 41, 212. 

„ oenantbe, 41, 215. 

„ picata, 41, 


Sarcidiomis melanotus, 217. 
Sarciopborus bilobus, 216. 

Seolopax rusticola, 70. 

Seena aurantia, 218. 

Sibia capistrata, 38. 

Sipbia leueomelanura, 32. 

„ stropbiata, 32. 

Sitta Himalayensis, 25. 

„ leucopsis, 26. 

Siva strigula, 50. 

Spatula clypeata, 217. 

Spbenocercus spbenurus, 65. 
Spyzalauda deva, 216. 

Stacbyris pyrrbops, 36. 

Sterna birundo, 69. 

„ javanica, 69. 

Sturnopastor contra, 215. 

Sturaus unicolor, 56. 

„ vulgaris, 56, 215. 

Suya criniger, 45. 

Sylviparus modestus, 51. 

Sypbeodites auritus, 216. 

Syrnium nevarense, 16. 

„ nivicolum, 16. 

Taccocua affinis, 214. 

Tantalus leucocepbalus, 217. 

Tarsiger cbryseus, 45. 

Tcbitrea paradisi, 27, 214. 
Temenucbus pagodarum, 56, 213. 
Tepbrodornis, 49. 

Tepbrodornis Pondiceriana, 214. 
Tetraogallus Himalayensis, 68. 

„ tibetanus, 68. 
Tbamnobia Cambayensis, 40, 215. 

„ fulicata, 315. 

Tbarrbaleus, 53. 

Tbreslriornis melanocepbalus, 217. 
Ticbodroma muraria, 25. 

Tinunculus alaudarius, 13, 213. 
Tockus gingalensis, 214. 

Tetanus calidris, 69. 

„ fuscus, 217. 

„ glottis, 217. 

„ stagnatilis, 70, 217. 

Trocbalopteron erytbrocephalum, 37. 
„ lineatum, 38. 

„ variegatum, 37. 

Troglodytes Mpalensis, 32. 

Turdulus Wardii, 35. 

Turdus Hodgsoni, 36. 

„ viscivorus, 36. 

Turnix Sykesii, 216. 

Turtur aurita, 66. 

„ Cambayensis, 66, 216. 

„ bumilis, 67. 



X. 

Turtur meena, 66. 

„ orientalis, 66. 

„ risoria, 67, 216. 

„ rupicola, 66. 

„ Suratensis, 67, 216. 

TJpnpa epops, 26. 

Urocissa cucnllata, 55. 

„ flavirostris, 55. 

„ occipitalis, 55, 

„ sinensis, 55. 

Yanellns cristatus, 70. 

Yivia innominata, 21, 

„ mimita, 22. 

Xantbolsema indica, 22, 214. 

Xemxna bmnieepbala, 69. 
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Yunx torquilla, 22. 
Zootbera monticola, 33. 
Zosterops palpebrosus, 51, 

Mammalia. 

Equns bemionus, 5. 
Lynclms europsens, 5. 
Mosebus moscbiferns, 5. 
Mustella erminea, 5. 

Ovis amnion, 5, 106. 

„ naluira, 5. 

Ursus tibetanns, 5. 

Yulpes ferilatus, 5. 

„ montanus, 5. 



Additional Errata in Mr . Theobald's Catalogue of Reptiles, pub- 
lished as an Extra Number of the Journal , (No. CXLVL)* 

Page 50, from top omit lines 33, 34. 

Page 51, line 9, from top for DOSYPELTIDJE read DASYPELTIME. 
„ „ line 13, „ „ omit and’ read Psammophis, Boie. 

„ „ line 14, „ „ omit the first five words. 

„ „ line 18, „ „ omit and read P. Condanarus, Merr. 

„ „ line 13 to 27 from top transpose to page 59, after line 4. 

Page 59, line 5, from top omit. 

Page 67, line 6, „ „ for par sicips read parmceps. 

Page 72, line 22, „ „ for ousted read obtained. 

„ „ line 36, ,, „ for kote read kingdom. 

Page 73, line 29, „ „ for MAC LELLANDII read MAC CLEL- 

Page 74, line 5, „ „ for Reiey read Reilley. [LAjSTDII. 

Page 76, line 6, „ „ for neligrensis read Neelgherriensis . 

Page 78, line 16, „ „ for verus read berus. 

Page 80, line 5 from bottom, for HOPLOBACTRACHUS read HOP- 

LOBATRACHUS. 

Page 81, line 2 from top, for Tomnopterna read Tomopterna. 

Page 82, last line for five read fine ; Engystoma et seep in another line. 

Page 88, line 1, from top for skeleton read skeletons . 

„ „ line 5, „ „ for Mausuria, Emys read Mahouria emys. 

„ „ line 11, „ „ for Crana read Cona^a. 

„ „ line 25, „ „ for Secolopis read Leiolepis. 

Appendix page ii, line 16 from top, for hoisting read twisting. 

* These corrections are printed on a separate sheet, which is intended as an 
addition to the Extra-Number of the Journal, not forming an essential part of 
this volume. 



